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ORIGINAL ARTICLES 


THE PROPAGATION 

OF CRYSTALS IN A SUPER-SATURATED SOLUTION (i)« 


In a previous article (New Theory of Solutions) were stated 
what I consider to be the laws relative to the process of crystallisa- 
tion and dissolution, based on the results of my experimental work 
in this province. A promise was made to treat at an early date in a 
more detailed manner a series of questions which were only touched 
upon in that article, and to give further explanations, after having 
placed in order the materials which had obtained from the experi- 
ments. 

The present article is the first of this supplementary series and 
deals with the question of the propagation of the process of crystal- 
lisation in a supersaturated solution. 

In the previous article it was stated that the general crystalli- 
sation of a supersaturated solution seems to be the result of the divi- 
sion of a pre-existing crystal. How should this be interpreted ? 
According to my conception of the process of crystallisation, a de- 
crystallised and supersaturated solution can scarcely crystallise 
spontaneously. To make it crystallise, at least one single crystal- 
ion of the supersaturated matter must be introduced, 

Logically, the application of this principle raises another quest- 
ion, which may be formulated as follows : Suppose we have, in an 
enclosed space, a certain quantity of decrystaUised and supersatur- 
ated solution. By some means a single crystal has been introduced 
into it. The solution crystallises. How is this total crystallisation 

(x) See Prof. J. A. KncHAREisfKO, New Theory of Solutions. R. Vol, III, No. i, 

1935. 
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brouglit about ? Is it tlie restilt of a molecular and so to speak cat- 
al3i:ic influence through the presence of the crystal, or is it caused 
by the ultramicroscopic particles (the crystallons) which detach 
selves from the crystal introduced and which become so iiiairy centre's 
for all the crystals in process of formation ? In order to examine 
this question the following series of tests were made. Solutions of 
potash-alum were prepared in round glass bowls (crystalliscrs) witli 
their edges turned down vertically, the solutions being supersatur- 
ated and decrystallised. This substance was chosen on account of 
its comparatively rapid crystallisation. In order to completely iso- 
late the crystalliscrs the}^ were covered with stout and compact 
Swedish filter paper, and tied with string. This precaution w^as suf- 
ficient to prevent the solutions, prepared at a high degree of super- 
saturation, from crystallising in a laboratory artificially impregnated 
by myriads of microscopically small crystals. 

The crystalliser being thus protected and containing a super- 
saturated and decrystallised solution of alum, and the protective paper 
cover being taken off in a laboratory previously impregnated with 
0.5 gm. of crystal alum, ground to a fine powder, a few minutes suf- 
fice to cause the total crystallisation of the solution. The microscop- 
ic particles of alum, transformed into powder, are distributed very 
uniformly in the atmosphere ; from this it may be supposed that the 
whole surface of the crystalliser will become covered with perfectly 
equally distributed crystals. 

This supposition was confirmed by the result. Mg. 106 (Table hi) 
represents a photograph taken from above. By the side of the cr}^- 
stalliser is a reduced scale (in centimetres) giving the natural size of 
^ the bowl, the crystals and their distribution over a unit of surface. 

If the conditions of contact (infection) be then changed by caUvS- 
ing crystallisation by means of a single crystal placed in tlie centre 
of the crystalliser, the process of crystallisation i^roceeds quite differ- 
ently, as shown in Figs. 107, 108, 109., If the crystal placed in. tlie 
centre of the crystalliser, filled with a supersaturated and decrystal- 
Hsed solution, acted as a catalyser of crystallisation, it would cause 
a general crystallisation not differing from that shown in fig. loC). 

How then does a crystal act which is introduced into a supersatur- 
ated and decrystallised solution, and how is the process of ciystal- 
lisatioii propagated in the second case, i. e. where contagion comes 
from a central crystal ? Numerous experiments were made with solu- 
tions nf different degrees of supersaturation, and in a great number 
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of cases piotograplis were taken. The results justified ns in affirm™ 
ing ill the previous article (New Theory of Solutions) the hypothesis 
laid down as to the mechanism of the process of cr^^'stallisatioii, 
and which will be developed on the following lines : 

A crystal, introduced into a supersaturated solution, begins to 
accumulate on itself the matter it draws from the layer of solution 
with which it is in direct contact. The concentration of this layer 
consequently decreases and currents of concentration are formed which 
niecliaiiically carry along with them ultra-microscopic particles of 
crystals (crystallons) . The latter disperse more and more around 
the central crystal, forming additional centres of crystallisation. 

If the supersaturatioii is not considerable (fig. 107, 10. i %) the 
process of crystallisation terminates before the crystals succeed in 
rejoining one another while increasing. If, on the contrary, the super- 
saturation is considerable, the separate crystals unite into a single one 
(fig. 4, 45.4 %). Fig. 3, with medium super-saturation (29.8 %) re- 
presents an intermediary stage between those of figs. 2 and 4 : in 
the centre the crystals have united in their growth, without, never- 
theless, having lost their contours ; in the periphery the crystals re- 
main separated. 

On examining figs. 107, 108, 109, it will be observed that as the 
distance increases from the central crystal, the crystals formed diminish 
ill number progressively. The decrease in the number of crj^stals 
detached and the degree of their dispersion becomes greater with the 
weakening of the intensity of the currents of concentration. The 
causes which bring about this weakening are, for instance, the in- 
fluence of a substance of which the speed of crystallisation is insig- 
nificant, or that of an increase of viscosity, or again of the decrease 
of the layer of solution. 

This deduction explains the phenomenon observed, that, by tak- 
ing some precautions against outside contagion, at a low temperature 
separate crystals of saccharose can be increased in a solution of saccha- 
rose considerably supersaturated and viscous, without causing a 
general crystallisation of the whole solution. Evidently the currents 
of concentration set up in tliis case are so weak, that they are not 
sufficient to detach the crystallons from the crystal and disperse 
them in the solution. 

Thus then, the examination of the propagation of crystals in a 
superaturated solution lead to the conclusion that, a totai crystal- 
lisation of supersaturated solutions is caused by the division of a pre- 
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existing crystal, in tlie absence of whicli crystalHsation is impossible™ 
Tiie influence of the currents of concentration of the crystal and tlie 
rubbing of the crystals one against another may be indicated as tlie 
causes of the particles detaching themselves from the pre-existing 
crystal and afterwards forming centres for the total crystallisatiom 
Whether they are the only causes which determine crystallisa- 
tion, or whether there are others which have not been taken into ac- 
count, is a question which remains still to be examined. 

The investigations are being continued, and an account of them ■ 
will be published as soon as definite results are obtained. 

Prof. J. A. Kxjcharbnko, 

Director of the Institute of Scientific Research 
on the Technology of Agricultural Industries^ 
Kieff, ( Ukraine), 



ALUMINIUM IN ORGANIC LIFE„ 


After oxygen and silica, aluminium is the most widely dissemin- 
ated element on our planet and forms one of the chief constituent 
parts of the earth's solid crust. It is maintained that aluminium 
is not absorbed by plants, and if present in the organism only forms 
an accessory constituent part of the cells and is of no importance as 
regards the structure and plant metabolism. 

Mention may be made here that many tests have been carried 
out by various investigators on certain crops, without the factors 
under which plants in a natural state develop having been taken into 
consideration. My investigations and those of my collaborators 
have shown that an important role and ph3^siological function are 
to be attributed to aluminium in certain families of plants (i). 

We observed that all plant organs of the xeroph3rtes, i. e, plants 
which prefer dry surroundings, which live on the sandy sea-shore, 
in the steppes, prairies and desert, and are provided with protective 
apparatus against desiccation, are disinguished by a low aluminium 
content. The hygrophytes, on the contrary, which prefer or grow in 
water, are notable for a high aluminitim content. Cryptogams especi- 
ally, for instance, algae, show a marked aluminium content in their 
dry matter. 

From the whole plant-life economy of the hygrophytes it is per- 
ceived that the absorption of aluminium from the water or soil is a 
special need. Among them there predominates a particular prefer- 
ence for aliiminituii, which concentrates in the roots, rhizomes, tu- 
bers and bulbs of the more highly organised plants. The aerial part 
of these plants always contains less alnminium than the subterran- 
ean parts. Aluminium is also stored up in the reserve matter of 


(i) K detailed work by Julius Sxokxasa on the dissemination of oliimininm in nature 
and its importance to the structure of plants and to plant metaboHsin has been published 
by Oustav Fischer, Jena. This work has aroused keen attention tliroughont the scientific 
worbl. (Ed), ' 
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tkeir seed. The salt-plant family (halophytes) also show large ciitaii- 
titles of aluminitim in the root system. 

Iii the case of the mesophytes, the plants which prefer air and 
soil of medium moisture, it was found that in those Avliicli dcveJojied 
in dry places, both the roots and aerial part were exceedingly low 
ill aluminium. But those plants which had grown up on a wet 
marshy soil had, especially in the roots, stored up large quantities of 
altiminiuni. 

From all the observations made it was concluded that in plants 
which more or less prefer moisture, a specific porosity of the cells 
of the radical system exists, also that special reactions of the 
plasma colloids take place, as well as chemical processes of the 
plasma constituent parts of aluminium. 

There are great quantities of iron compounds in the soil, and 
accumulation of iron in the cells of the radical system causes 
plasmolysis (cell destruction) and the gradual dying-off of the plant. 
When aluminium compounds are present, however, plasmolysis does 
not take place; the aluminium combines with various bodies in 
the cell sap and hinders the entrance of iron and manganese com- 
pounds into the cells. We look upon this phenonieiion as a very 
important physiological factor of aluminium in the structure and in 
the metabolism of plants, consequently tliis element forms an in- 
dispensable constituent part of those plants which prefer water and 
which do not thrive in a soil rich in iron. 

If the plant is in a nutrient medium rich in iron and which tliere- 
fore contains more iron than the plant needs for its development, 
the accumulation of the excess of iron causes disturbance in the cells 
because the plant finds no use for large quantities of iron in its first pe- 
riod of growth. But when aluminium is present, it hinders tlie entrance 
of the iron into the radical system and thereby protects the plant. 

Aluminium also possesses the interesting property of particip- 
ating in the formation of the colouring matter of the flowers. Our in- 
vestigations led to the discovery of the fact that aluminium, with 
iron, and manganese, has a great influence on the colouring matter 
dissolved in the cell sap. These three elements not only increase the 
intensity of the colouring but also cause changes in the laMer, white and 
pink flowers becoming red, and possibly violet or blue, and yellow 
ones changing ,to ted. 

In the animal world also an important part as regards colouring is 
attributed to aluminium. Our tests show that both in beetles and 
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birds, where blue, violet, red and blue-green pigments are present, 
tlie aliiiiiiiiitim content is greater than in the case of the other pig- 
ineiits. It is certainly an interesting parallel that nearly all the plants 
which prefer dry surroundings, the florvers of which are poor in 
aliimiiiitim, or contain none at all, are white or yellow in colour. 
Surely there is a connection between the plant and animal kingdoms 
as regards the formation of bright pigments ! 

An observation of aluiiiiiiiuniinthe mineral kingdom leads to the 
conclusion that it is found in the brightest gems. Its compounds 
are found for instance in corundum, ruby, sapphire and oriental am- 
ethysts, emeralds, etc., in which these compounds cause the brilliant 
colotiis. 

All observation of colour formation in the mineral, plant and 
animal kingdoms leads to the discovery that aluminium plays a 
mysterious part in the formation of the bright colours of nature. It is 
taken up from the soil by the roots of plants, and tlirongli its agency 
magiiiiicent red, blue and violet flowers are formed. The plants 
serve as food for animals, and when aluminium thus enters the^ 
animal kingdom, it participates in the formation of the delicate 
and beautiful colours of animal organisms. That akiminiiim besides 
iron is also present in animals' blood was shown by our analyses. 

Not less important was the role of aluminium in the vital pro- 
cesses in the past. If we glance at the plant life of former ages, the 
impression is gained that the flora of those times developed under 
especially favourable conditions, attaining a luxuriance of wliich 
we to-day can with difficulty imagine. The plant world which yields 
us the coal in use to-day, developed in extensive marshes and morasses, 
under a mild, equable climate, free of frost, and in over-grown flat 
lowlands and the banks of waters having a soil rich in organic mat- 
ter. Those plants which absorbed the. moisture were mostly cryp- 
togams. 

The fossil cryptogams, like shave-grass, club moss and ferns, 
were, and are, plants which absorb comparatively large c|uantitie$ 
of silica, aluminium and iron. In general it may be said that the ab- 
sorption of nutrient matter, and the whole structural and metabolic 
process in a large number of fossU. and living cryptogams, proceeded 
and proceeds quite differently from that of phanerogams. The former, 
especially peat moss (sphagnum), avoid nutrient substances contain- 
ing phosphorus, potash and possibly calcium. 

In soil where peat moss and similar plants abound there is a slightly 
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acid reaction, through which the injurious influence of liycltoxylioiis 
is entirely excluded ; here the nutrient medium contains iron and 
aluminium in large quantities, also sulphur in the form of iron 
sulphates was met with in large amounts. To aluminitiiii fell the 
task not only of inhibiting the injurious influence of iron on tlie plant 
organism, but also to check the reabsorption of potash and pliosi)lioriis, 
in order to protect the normal exchange of energy and matter. Altimiii- 
iuin consequently regulated the absorption of the ions onty, through 
the radical system of the plant, in the earlier periods of the earth's 
history, for which purpose it was present in the soil under the predom- 
inating form of humates. The flora of those times, which formed 
the extensive coal seams, had no great need of phosphorus and 
potash, and were satisfied with the elements which exist in large 
quantities in the soil, viz., silica, aluminium and possibly lime. As 
our tests showed, a large accumulation of potash and phopshortis 
might have been injurious to the plant growth of those times. 
That this was not so, and that the early flora developed in great 
luxuriance, is due to the physiological influence of alumiiiiiun, 
from which it may be concluded that, to-day, without aluminium 
there would be no coal. It must also be remembered that the enor- 
mous plant development which produced our pit-coal and lignite, 
was rendered possible by exceptionally favourable growth conditions 
and high radio-activity of the soil and atmosphere. Also note that the 
flora of the different geological epochs, the rocks of which show high 
radio-activity, attained enormous dimensions, contrary to that of 
the chalk formation, for instance, w^hich shows no radio-activity 
and in which no coal was formed. 

The early flora, especially the cryptogams, were able to ol::)tain 
the aluminium and silica necessary for the changes in their structural 
matter, besides the other vital elements. Through tlie intensive 
respiration processes of these plants, which lived in comnmnity with 
fungi and bacteria, enormous quantities of carbonic acid were pro- 
duced. In the decomposition processes of organic matter, large 
quantities of organic acids were also formed ; these two agemts then 
brought about the formation of china clay, of the volcanic rocks and 
crystalline schists, slowly but surely, and produced a very suitable 
nutrient medium for the development of the cryptogams. These 
elementary phenomena and processes afford us a glimpse into the 
fundamental function of aluminium in the great storehouse of nature. 

In the present age ' aluminium plays an impoitant part in soil 
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reaction. Daikuhara (i) first called attention to the fact that if 
calcitini chloride be added to a soil which is poor in lime and rich in 
ahiminitirn, iron-oxide and silicic acid, the following reversible pro- 
cesses take place : 

Al, ($103)3 + KCl 3 K,SiO, + 4 AICI3 
AICI3 + 3H,0:^> A1(0H)3 + 3HC1 

K^SiO^ + 4H,0^>4K0H + H^SiO, 

The American authors Veitch (2), h. Hartwell and F. R. 
Pemlebr (3), and Crowther and Rtjston (4), expressed the opin- 
ion that the free hydrochloric acid formed has a poisonous effect 
on the root system of the plant, and H. Kappen, basing on this reac- 
tion, suggested the so-called soil acidity exchange, and this acidity 
is now being determined by the colorimetric and electrometric 
methods in the reversible process, which takes X3lace on the addition 
of calcium chloride to the soil. 

H. Happen (5) expressed the opinion that these exchangeable- 
acid soils have a particularly injurious effect on crops, owing to changes 
which occur with the salts used in fertilising, in conjunction with 
aluminium salts, which, both on account of their acid nature and their 
aluminium content, are injurious to plant growth. The sensitiveness 
of crops to this form of soil acidity is by no means equally great in 
all cases. Barley, turnips, red clover, peas, beans and lucerne, also 
mustard, according to Kappen's growth tests, suffer considerably 
under this form of acidity ; while oats, maize, potatoes, serradella 
and yellow lupins bear a comparatively high degree of exchange- 
acidity fairly well. 

The physiological and biochemical tests which we have made, both 
in the hothouse and in the experimental field, with an application of 
1-8 q. of almniniuni chloride and aluminium sulphate per ha. (which 
was worked into the soil to a depth of 20 cm.) do not confirm Kappen's 
opinion, for the aluminium chloride and aluminium sulphate, in quan- 
tities of 4-6 q. per ha., had no injurious effect when used on barley, 

(1) G. I)A.iKt.rHAR4. The Bull, of the Imp. Agr. Exp. Si Japan, 1914, i ; jahresber f, 
Agrikiilturclieinie 55, 1914. 

(2) Journ. of th& Amer. Chem. Soc., p, 637. 1904. 

(3) Report Agric. Exp. Stat. Kingston, R, S. 1907. 

(4) Jotmt. Agric, Sci,, 4. pp. 25-55, X911. 

(5) H. Kappen. On forms of soil acidity and their importance in^ plant physiology. 
tmdw. Versuchs-Stat, Verlagsbiichhandlmig Panl Percy, Berlin, 1920, 
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wheat and turnips, nor on red clover, peas, beans and lucerne, nor 
mustard. 

We further found by our tests that the alumiiiiuni cliloriile 
and aluminium sulphate in the soil have not such a toxic 
as ill the artificial nutrient solutions in water cultures. Tlicrc ’Ls 
a great difference in the toxic effect of aluiiiinitini in artiildal 
nutrient soiitioiis and in the soil. The water culture tests |)rovecl 
that even by the rise of 0.002 atomic weight of aluminium per litre 
of nutrient solution, a decrease in the production of vegetable iiiatt:er 
was observed. This concentration corresponds to 0.267 gin. 
droits aliirniiiiiim cliloride per litre, and 6,0 cc. of o.i normal soda is 
required to neutralise 100 cc. of this solution. By furtlier tCvSts it 
was found that the alumininm-ion, in the form of altimiiiitim sulphate, 
in a concentration of 0.005 atomic weight per litre of nutrient solu- 
tion, caused a great decrease in plant growth : 0.006 atomic weight 
of alnmiiiinni in the form of aluminium sulphate was likewise very 
injurious to the growth of all plants. With 0.0085 atomic weight 
of aluminium in the form of aluminium sulphate per i litre of nutrient 
solution, Hordeum distichum, Triticum vulgar e and Secale cereale 
died after 36 days. Polygonum fagopyrum and Avena saliva, showed 
poor but continuous growth. With o.oi atomic weight of aluminium 
in the form of aluminium sulphate, all plants died after I9“'24 days. 

It was found that in soils containing only o.i % of calcium oxide 
and 2.2 % of carbon in the form of organic matter, 0.04~0,05 gm. 
of aluminium in the form of aluminium chloride per kg. of soil, had 
no toxic effect on the growth of barley, wheat, rye, oats, red clover, 
lucerne, beans, turnips, potatoes and maize. Only when the quantity 
of aluminium in the form of aluminium chloride rises to 0.06 gni. per 
kg. of soil, is a depression observed in the initial growth stage of 
barley, wheat, red clover, lucerne and turnips ; a slight toxic effect 
from aluminium chloride was especially observed on clover and tur- 
nips. Aluminium in the form of aluminium sulphate at a concentra- 
tion of 0,06 gm. of aluminium per kg. of soil had no injurious effect 
on any crop, on the contrary it even had a stimulating effect on oats, 
rye, maize and potatoes. 

The richer the soil in decomposed organic matter, the stronger 
is the combination of aluminium sulphates and aluminituii chlorides 
which can be used without any injury to plant growth. 

All the plants on which pot growth tests, were made take up 
aluminium, in larger or smaller quantities when it is applied in an 
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assimilable form ; this applies not only to the soluble aluiiiiniuin 
salts, but also to certain aluminium compomids insoluble in water. 

Ill the water growth tests, on the contrary, the soluble alu- 
minium salts, even when greatly diluted, though in specifically un- 
equal degrees, have an injurious effect on the growing roots. From 
our experiments it is concluded that specific permeability exists in 
the root system of the plants, and also that specific reactions of the 
plasma colloids take place and that chemical processes of the plasma 
constituent parts take place under the influence of aluminium. The 
whole mechanism of the absorption of aluminium is connected wdth 
the exchange of cations. The stopping of the absorption of the an- 
tagonistic cations, i, e. the reciprocal reduction of the absorption of 
manganese or iron, was clearly proved by our tests. 

Field, garden, meadow and forest soils, however, removed 
strikingly large quantities of soluble aluminium salts and aluminium 
chloride. Certain small quantities of aluminium salts may indeed 
have a stimulating effect on plant growth. Aluminium sulphate 
and aluminium chloride have considerable poisonous influence on 
field, garden, meadow and forest soils. 

It should be remembered that aluminium in the form of alumin- 
ium chloride and aluminium sulphate, in the soil have different ef- 
fects on plant production than in the case of water cultures. The 
reciprocal chemical exchange processes in the soil give rise to various 
reactions, which naturally exert an influence on the production of 
vegetable matter. 

Why in the presence of aluminium compounds, the poisonous 
influence on field soils ceases, still remains to be determined. The 
hydrogen-ions are not invariably neutralised. It was noticed that 
in soils in which there was no calcium carbonate nor magnesiiim 
carbonate, the same influence was exercised by the various concentra- 
tions of aluminium siilpliate or aluminium chloride as in humus sand 
soils to which 2.5-5 % of calcium carbonate had been added. 

In general it may be said that those soils to which calcium car- 
bonate was added removed more aluminium sulphate and aluminium 
chloride. 

I am of opinion that the antagonistic influences of the various 
cations, which are present in the soil in such large quantities, play a 
large part in this connection, in consequence of which the toxicity 
of the aluminium does not attain such a high degree as in water 
growths, where a large accumulation of cations cannot take place. 
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It was noticed that with sand leached and heated with hydrochloric 
acid, the same results were obtained as with water cultures. Alimiiii- 
ium in the form of sulphates, chlorides and nitrates in small 
quantities had an equally toxic effect. A large part is played by 
hiiimis matter in the soil which, with aluminium, probably forms 
humates and has no injurious effect on the root system of plants. 

If sterilised, hydrolised and neutralised peat were added to the 
sand soil, we were able to use up to o.o6 gms. of altiminiuni in the form 
of aluminium sulphate or aluminium chloride for barley, wheat, and 
sugar-beet crops, in the presence of all biogenetic elements, whereby 
these crops developed normally. In sand without organic matter 
the early growth of barley, wheat and sugar-beet, in the presence 
of all biogenetic elements, with a concentration of o.o6 gm. of 
aluminium in the form of aluminium chloride per kg. of soil, was 
greatly injured and in many cases the plants died. 

We are now firmly convinced that if the soil acidity, expressed 
in hydrogen-ion concentration, is = 1.4, it has an exceptionally 
injurious effect on plant growth through the presence of SO^- and 
SO^-ions, of industrial waste products, or coal mines, burning cinder 
heaps, coke-furnaces, etc., or when the hydrogen-ion concentration 
has arisen from the decomposition of pyrites. In the majority of 
moist soils, rich in organic matter, the injurious acidity is caused by 
the natural humic acid. The statement that aluminium compounds 
in the soil have an injurious effect on plant growth, is based on no 
exact, experimental foundation. 


Prof. Br. JuijiTvS Stoki.asa, 

Director of the State Experiment Station of 
Czechoslovakia, and Professor of the liii*her 
Technical School, Prague. 



A BIO^GEOGRAPHICAL CLASSIFICATION 
OF THE PRINCIPAL CROPPING SYSTEMS 
OF THE WORLD. 


Plant Sociology lias for some years been the object of profound 
research. Since the fundamental work by Prof. E. Warming and 
the publication of the important memoir by F. E. Cuemknts on 
the dynamics of plant associations, a considerable number of books 
have been published on the various plant groups existing on the 
surface of the globe and their evolution. Botanists have been 
mostly engaged with the natural associations. They have indeed 
shown, and A. de Candouuk was one of the first to do so, that man 
has a considerable influence on plant life, which has often been trans- 
formed by him, but no naturalist, so far as is known, has examined 
in detail all the modifications produced. In every country, how- 
ever, man has substituted for the primitive associations his cul- 
tivated crops : the floral composition of pasture and prairie has 
been transformed, and forests more or less modified. As a matter 
of fact, four-fifths at least of the land surface of the world is covered 
with vegetation which has been greatly modified by man and is 
formed of artificial associations or secondary formations some of 
which were produced thousands of years ago and which man main- 
tains in a state of comparative stability, voluntarily or involun- 
tarily, by keeping up the action of the causes which produced them. 
I have altead}^ shown in previous works that the great African for- 
est • — the virgin forest of Standby — is for the most part only 
a secondary forest formed on the site of ancient growths ; it actually 
forms a long interval of fallowing in the Bantu system of agricul- 
ture: the '“landes'' of the west of Europe, the ‘'savarts'' in Cham- 
pagne, the '' garigues '' (waste lands) and marshes of the Medi- 
terranean region are also mostly associations re-formed on the site 
of former growths, or of forests which have been destroyed. Such 
also is the fallow subjected periodically to the process of weeding, 
burning and scattering the ashes over the soil, forming the system 
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of cultivation known in British India tinder the name of rab 'b 

I^astly may be mentioned the terfcioe ciilUvaMon^ practised for 
several thousands of years on the borders of the Mediterranean^ in 
China, in the Malay Archipelago and by the Indians of Sontli 
America. Gigantic operations have been necessary to transform whole 
niotintains into the form of an amphitheatre, and these areas rising 
in stages, which are tO"da3" in many countries covered with brush- 
wood and uncultivated savannahs, were formerl^^ exploited for the 
production of abundant crops ; the terrace arrangement was tui- 
doubtedl3^ the only system ensuring a good yield by the soil, and 
was practised by peoples living far from one another and doubt- 
less ignorant' of one another's existence. 

When we speak of agriculture, we often think of methods of 
cultivation which have been practised in Europe, or in countries 
inhabited by Europeans for some centuries. We lose sight of the 
fact that in numerous regions of the globe there exist syste'tiis to- 
tall3" different from ours, but which no doubt also have their reason 
for existing. In Europe itself the systems have been niodilied 
in the course of centuries and will no doubt be still further modified 
in the future. In this preliminary work we have tried to show’ how 
the different methods of cultivation are linked together. 

The S3"stems of cultivation and of the associations which re- 
sult therefrom, form an important branch of applied ecology. We 
may call it the practical application of plant associations, since it 
really concerns plant associations created or modiiied by man with 
a view to advantages he v/ishes to derive from them. Among the 
plant associations belonging to this class, some are created volitm 
tariE’^ by man, while others are formed involuntarily tliroiigh his 
agency ; the latter include the rough and overgrown groups, fallow 
lands, open pasture lands, secondary forests, etc. 

In tliis description, which is believed to be the first comprehensive 
attempt at grouping cultivation associations, we review the systems 
of cultivation and the associations arising therefrom, especially 
' utilising the observations made in the course of travels in Africa, 
Asia, the Malay Archipelago and various parts of Europe. Use 
has also been made of the publications by V, Mosseri on agricul- 
ture in' Egypt, those by E. Buck, on the mb in India, Vanbekyst on 
Bantu agriculture on the Congo, PERRIER de la Bahiie on plant 
as'sociations ' in Madagascar, , etc. 

Generally speaking, all the syste'ms, of cultivation practised 
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in. various countries are adapted not only to topographical and. clim- 
atic conditions and the state of pre-existent, spontaneous vegeta- 
tion, blit also to social and economic conditions and the state of 
civilisation of the peoples who practise this cultivation. It is clear 
that ill countries where the population has progressed but little, 
is sparsely scattered and has at its disposal unlimited areas for 
cultivation, or in those in which the products from hunting and 
fishing are abundant, man has improved Ms agriculture less than 
in those in which the population is very dense and has already at- 
tained a Mgh degree of civilisation. TMs nevertheless does not 
alw^ays imply that he has had less influence on the spontaneous 
vegetation, as is shown in the following. 

FIRST SERIES. — PRINCIPAE SYSTEMS OF CULTIVATION 
COMING UNDER THE DOMAIN OF AGRICULTURE 

properly so called. 

I. — ABvSRNCB OF CULTIVATION AND STOCK RAISING. 

Man lives exclusively on what he gathers, either by hunting or 
fishing. Generally (except in regions where he may burn the herb- 
age) he does not deteriorate the primitive vegetation. This sys- 
tem is practised by the Negrillos of the Equatorial African forest, 
by the Esquiinos of the Polar tundra and by the Fuegians of South 
America. 

II. — SYSTEMS OF FXTFNvSIVF CULTIVATION. 

(/I) Systems of incomplete eiiitivation or stock raising^ often 
combined with fruit gathering and sometimes with hiinti.ng and 
fishing. The primitive vegetation is to a great extent preserved 
but is modified over large areas. 

(a) Stock-raising without agriculture. Subjected to the move- 
ment of the seasons in order to ensure a continual water sup- 
ply for the herds and pasture in which vegetation has remained, 
apparently more or less primitive, but in wHch nevertheless the 
domestic animals have been instrumental in disseminating certain 
plants and ' eliminating others. 

(i) Reindeer-breebing in the Arctic regions : the com- 
position of the tundra is' scarcely modified. 

, (a) CAMltE'AND DROMEDARY BREEDING IN THE. DESERT: flora 
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but little modified, but all woody plants, if constantly browsed, take 
on an altered aspect and fructify little. 

(3) Bn-EEDiNG OF CArrnK or siifep in Tim mountainous 

OR SFMI-ARID REGIONS OF TEMPERATE COUNTRIES : the primitive 
vegetation is greatly modified, cattle-grazing prevents the re-for- 
mation of forest : pastoral populations (for instance, in the Alps, 
Pyrenees, Corsica, etc.). 

(4) CaTTEE breeding in WARM SUB-TEMPERATE COUNTRIES 
AND IN TROPiCAE REGIONS .* the forest is replaced by savannahs 
and semi-natural prairies, generally burnt in the dry season, and 
the primitive steppe is replaced by modified steppes or pasture ; 
the nomad tribes of the Soudan, Arab tribes of Baguirmi, and 
Masai of the Belgian Congo (primitive pastoral system). 

(h) Sedentary m semi-nomad agrieultnral life, Agrieulture 
without large livestock. No ploughing, or only in exceptional cases 
(par. 7 & 8) : the hoe is the principal agricultural implement. 

(5) CuETIVATION IN DENSE TROPICAE FOREST.* felling of the 
primitive forest and fallowing at long intervals, leading to the form- 
ation of the secondary forCvSt, sometimes of palm plantations 
and occasionally (in Asia) of bamboo forests ; Bantu system in Equa^- 
torial Africa (in Lower Congo, '' Vooka is the name given to the 
place in the forest wliich is cropped every 10, 15 or ^20 years and 
where the village is periodically established) ; des rays '' system 
practised b}^ the Mois in Indo-China. 

(6) Utieisation of parr-forest or savannah in troptcae 
REGIONS : Partial felling of the forest, sparing useful trees ; fal- 
lowing for relatively long periods (generally 6 to 12 years) with frequent 
firing of grass ; after being left for some years the soil is again crop- 
ped : System of agriculture in countries without cattle in the A frican 
Guinea zone (various Soudan peoples in the Middle and Upi)er 
Niger, Bandas and Mandjias in the Ubangui, etc.), 

(7) Cropping in 'countries which are feooded naturaeet 

IN, THE, RAINY SEASON, THE CUETIVATION BEING CARRIED ON DUR- 
ING THE PERIOD OF inundation : Planting takes place each year 
on the same soil, sometimes worked into high ridges, except in the 
case of rice, the lower part of which is submerged. Sorghum is 
sown on the top of the ridges standing out of the water, which oc- 
cupies the bottom of the furrows for at least a part of the time dur- 
ing the growth of the plants ; aquatic or semi-aquatic weeds may 
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be grown between the ridges. After the harvest and when the 
waters have subsided, herbaceous growth on fallow : system of rice 
plantations in a state of protociiltivation, in certain regions of Asia. 
Cultivation of sorghum on high ridges among the Saras and Bagiiir- 
miens of the South,, in Middle-Chari. 

( 8 ) Cropping of naturaeey inundating soies after the 
WATERS HAVE RETIRED. Sowing is generally done while , the soil 
is still in the mud state. The soil previously occupied by water- 
side plants has been finally cleared. The crop occupies the soil 
from 3 to 5 months, profiting from the moisture which remains 
in the ground. During the same period a large quantity of weeds 
and annual waterside plants grow up, the seeds of which have re- 
mained in the soil from former ^^'ears or have been carried thither 
by the flood. After the harvest the soil generally becomes hard, 
dry and cracked and the weeds dry after having matured their 
seed. In Egypt the name of ckaraqi is given to this period of fal- 
low ; afterwards the soil is again covered for a longer or shorter 
period until the next crop. System of cultivation on the borders 
of the Nile in ancient Egypt and until the beginning of the loth 
century (the Baali cultivation). Cultivation on the banks of the 
Senegal, Niger, etc. Chamcars on the banks of the Mekong in 
Cambodia. . 

(9) Dry-farming on the semi-arid steppes. Sowing broad- 
cast on deeply ploughed soil ; cultivation of soil surface after each 
rainfall. After the harvest the soil is left fallow for one or two 
years (bare fallow). Barbary agriculture in North Africa, Indian 
of the arid regions of America. 

(10) Terrace cuetivation in mountainous regions. To reduce 
the effect of erosion and retain the greatest quantity of water in 
or on the soil, the arable land is arranged in horizontal terraces 
one above the other in the form of an amphitheatre. The primitive 
vegetation is completely eliminated and only weeds or seiiii-cul- 
tivated varieties remain. Fallowing for one year, every other year, 
or no fallowing, according to soil fertility. System of terrace cul- 
tivations practised in China, the Malay Archipelago, around the 
Mediterranean, in the Canaries, by the Indians of the Cordilleras 
and , Andes, etc. 

, [B] Agrieultnre and cattle rearing, but not, or ¥©ry little, in 
assoeiation. No ploughing, or only with a primitive implement, 
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burning and scattering the ashes over the soil and incinerating 
the animal manure when the latter is used. 

(11) CuUTIVAl^ION OK THE SITE OF THE PRIMITIVE OR Sl^COK- 
DARY FOREST. Fallowing for a longer or shorter period, tlie land 
serving as pasture. Brush or forest firing frequent. Fomiaticni 
of pastures of quick-growing associations of grasses {hnpBrata cyl- 
indfica is often the dominant grass in tropical countries, and in 
Champagne Poa compressay etc.) and annual grasses, the seeds 
being often brought by the cattle or preserved in the soil. After 
some years of varied crop cultivation the soil is again left for a per- 
iod of 5 to 10 years to the tropical bush, secondary forest or grass 
fallow according to the region. System of cultivation by the Mans 
of Tonkin and by different tribes of West Africa. System fol- 
lowed in various regions of Europe until the 15th century. The 
present system of burning and scattering the ashes in the landes'' 
of certain parts of Brittany. 

(12) CUETWATION IK PARK-FORESTS AND TROPICAL SAVANNAHS. 
Grass leys sometimes several years in succession, alternating with 
fallow (copse-pasture or Savoka of Madagascar). Manured some- 
times with burnt animal manure after the last harvest ; when the 
soil is exhausted, the land is abandoned, and at first only weeds grow 
on it, or semi-cultivated ruderal species, which disappear after the 
second year. Then appears a growth of jungle and young copse, 
which again forms, after some years, a secondary clearing-forest 
with certain species of dominant shrubs. After a further period 
of some years it is again cut and burnt, the useful trees being gen- 
erally, however, spared at any rate in "West Africa. Known as the 
system of Savoka culhvation in Madagascar, Cultivation by sed- 
entary Peuhls at Fouta-Djalon and by the Bambaras in the French 
Soudan, 

(C) System of complete_^, cultivation and livestock rearing. 
Peasant farming : use of the plough ; cattle and arable farming ; 
utilisation of animal manure. 

(13) The system includes fields and FAxmowuNO, and land 
BURNING ; animal manure is spread over the soil after having been 
burnt. After one or several croppings, the soil is left fallow and 
then serves as pasture. At this point scarcely anything but weeds 
grow, all woody vegetation having been exterminated. Hence 
when again (after 2 or 3 years) burning and ash-spreading is married 
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out, brandies and twigs must be brought from the neighbouriiig 
hedges or forests and burnt at the same time as the grass tufts and 
manure. The cinders and burning of the soil (which cause the 
death of certain injurious micro-organisms) fertilise the ground. 
Rah system in West India and at Ladang in the Malays. 

(14) This system comprises permanent fields which are 
NOT BURNT, but in whicli fresh animal manure is ploughed in during 
tilling ; sometimes also burnt lime, marl, etc. are incorporated into 
the soil. Save in exceptional cases the land is no longer left fal- 
low after 2 or 3 harvests according to certain associations, vSpoii- 
taneous vegetation has been completely exterminated and replaced 
by weeds or semi-cultivated species which live in the midst of the 
cultivated plants and re-sow themselves annually unless the crops 
are w^eeded. In addition to the fields there are generall}^ permanent 
grasslands, wliich serve for pasturing cattle. Peasant cidtivation 
of temferate countries, 

(15) Exploitation is exclusively confined to irrigated 
CROPS ; the most usual are the rice plantations of the Far East. 
The soil is ploughed with the aid of buffaloes while it is still w^et ; 
it is manured with fresh animal manure ; the rice is sown on the 
spot or transplanted and numerous half-spontaneous aquatic w^eeds 
(C37’peraceae, etc.) grow up with the rice. Immediately after the 
harvest, or even a little before, the soil is dried, cracks, and remains 
bare or is covered in places with small annual plants of quick growth 
which have time to seed before the renewal of artificial inunda- 
tion. Rice is cultivated, every year regularly on the same soil, 
wdiicli fields one crop (in Cochin-China) or even two (in Tonkin). 
vSystem of irrigating by inundation: native rice plantations ir- 
rigated by the deltas of the Mekong, Red River, Burmah, South 
China, etc. Elsewhere the crops grown are only flooded between 
the rows at certain times : irrigated cultivation of cotton,, 
sugar-cane, etc. 

III. vSYvSTBMvS OF INTENSIVE CULTIVATION. 

The soil is cultivated almost continuously and the stubble ploughed 
up shortly after the harvest in the case of annual crops* Weeds 
are almost entirely eliminated. The soil is kept fertile by suit- 
able dressings of manure produced by livestock, or by chemical 
fertilisers or green manures (leguminous crops ploughed in green). 
It is irrigated or watered in countries where this is necessarjA The 
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crops grown are generally selected varieties and some are treated 
periodically with insecticides or fungicides. 

(16) Herbaceous crobs in rotation ; cereals, legiiminoiis 
or green crops in temperate countries : sugar-cane and rice or maize 
and then legmiiinoiis crops in tropical countries : sometimes also, 
as in the south of the United States, a woody annual, cotton, al- 
ternates in rotation .with cereals and leguminous plants. High 
yield system of agncidPMre (for instance in France in the Nord De- 
partment and in the Beauce, in the United States, China, etc.). 

{17) Woody plants occupying , the som for many y.ears 
(tea, coffee, cocoa and rubber in tropical countries, vines and or- 
chards ill temperate countries). The soil is sometimes bare and 
without weeds, but ploughed, and sometimes surface cultivated 
between the bushes periodically; sometimes also the grass is al- 
lowed to grow and periodically ploughed in. vSome of these crops 
require the shade of trees, and often last for a long period. In 
certain rich soils of South America, a coffee plantation may last 
more than 50 years on the same soil. 

(18) Mixed crops of woody quick-growing peants and 
ANNUALS. When the plantation of trees or palms is not too dense 
the spaces between are utilised for growing shrubs or herbaceous 
plants. Cultivation system of Uow’er Normandy where the fields 
of cereals are generally planted with apple-trees. Oasis system, 
where various crops prosper under date-palms. Tea plantations 
in Ceylon shaded by rubber trees. 

(19) Intensive cultivation with irrigation. This syvStem 
is similar to that mentioned in paragraph 15, but improved (in- 
tensive manuring, cultivation of selected varieties). Rice cul- 
tivation in Spain and Italy. Irrigated high-yield crops of sugar- 
cane in J ava and of cotton and cereals in Egypt and Arizona, Even 
under this intensive system, according to MossERX, the charagi 
fallow should be maintained as long as possible in order to increase 
soil fertility. 

IV. — ARTIEICIAE SYSTEMS OF CUETIVATlON. 

The soil is generally brought to its modified composition by 
constantly renewed manurings. In such conditions the plants 
often show an abnormal increase in growth. 

(20) Garden crops in the neighbourhood of towns, China- 
Annam horticulture, human excrement being utilised. 
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The following may also be cited as examples of artificial cul- 
tivation : hothouse, hotbed, forcing-ground, iiiiislirooin-beds in old 
quarries. 


SECOND SERIES. — SYSTEM OF GROWING 
CROPS AS FEED FOR EIVESTOCK. 

Though ill the preceding series we have treated this subject 
in connection with agriculture properly so-called, we will again 
examine by wdiat means the wild flora may be modified so as to 
serve as stock feed. 

In pastoral or semi-pastoral countries, man has from the ear- 
liest times transformed the aspect of plant life by the special cultiva- 
tion (pasture and grassland) of what serves as a feed for his herds. 
Nevertheless he has not alwmys needed to eliminate completely wild 
plants as w^as necessaiy^ in the case of agricultural crops properly 
so-called. In every countr}?-, the stock must generally be content 
with the uncultivated plants of the country. The uncultivable 
tracts are reserved as permanent pasture. Often the sites of de- 
vasted forests, marshes and fallow-ground are left to the livestock. 
The primitive plant-life associations are gradual^ modified by 
the stock and also by the frequent intervention of man. The as- 
sociations serving as pasture may be divided into the four follow^- 
iiig groups : 

I. --- GRAvSvSbANI). 

This name is given to the prairies, steppes and marshes which 
have partially retained their primitive vegetation. The trampling 
and grazing of cattle, however, have resulted in eliminating certain 
species and spreading others. Man also intervenes by extirpating 
or burning shrubs and plants not ntilisable as feeds. In tropical 
countries brush fires are general^ resorted to for the formation 
of pasture and often result in eliminating a large number of species, 
and so the flora of ^ these pastures is very poor. In temperate 
comitries man has left for grassland soils which ate too poor for 
cultivation or too moist for growing cereals. These pastures often 
occupy the site of former forests. Cattle-grazing and the frequent 
intervention of man prevent their re-forming. Erosion also has often 
led to the formation of vegetable mould and a xerophytic type of 
plant is the only one possible for long periods on these greatly 
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impoverished soils (mountain pasture, Champagne '' savarts short 
grasses on denuded rocks,etc.). Finally, many pastures were formerly 
cultivated soils wdiich have been left fallow for a longer or shorter 
period, 

II. HAY MBABOWvS. 

A name given to pastures generally well kept and intended 
for hay, wdiere mostly only forage plants belonging to the wild flora 
remain ; some foreign varieties have also been sown occasionally. In 
the temperate countries of the Northern hemisphere, they are 
only grazed after mowing and sometimes in Spring ; the grass is 
afterwards allowed to come up, flower, and is cut on reaching full 
growth, while certain kinds have already shed their seed. They are 
often cultivated to some extent (through drainage or irrigation, 
manuring, sometimes sowing wdth certain leguminous plants and 
grasses) $0 that the primitive vegetation is often greatly modified, 
though the permanent grass covering allows many useless or 
injurious species to subsist. In countries with high cultivation, 
these meadows generally occupy the valleys. 

III. -- GRAZING-hAND. 

This name should be reserved for unmown meadows for 
intensive breeding (J. du Plessis de Grenedan) . Cattle are 
kept almost the whole year on this land wliich is fertilised by their 
manure. The soil, constantly manured and enriched by fertiliser 
when it is not sufficiently calcareous, is covered by wild plants or 
by the artilicial sowing of various species of grasses and leguitiiiioiis 
plants which the cattle constantly crop, preventing them from 
flowering and seeding ; the bare si:)aces also, as soon as they occur, 
are covered by the growth of the plants ; development of tufts 
and growth of rhizomes or runners. Certain plants not eaten b)^ 
the cattle, on the contrary, form tufts here and there and seed; 
they w'otild end by predominating if not removed periodically 
by man. The soil, for grass-bearing, should be deep, compact and 
moist, and the climate should be rainy a great part of the year. 
In Europe the quarternary alluviums, clays and lias marls up 
to the Cretaceous fosmation are especially suited to this growth, 
which requires the frequent intervention of man. In certain coun- 
tries grass is planted with fruit-trees. A mixed growth of graz- 
ing orchards is then formed as for instance the grass-orchards of 
cider-apples in Bower Normandy. 
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IV. ™ TEMPORARY GRASS CROPS. 

The fields of lucerne, clover and sanfoin, in fact all the forage 
leguminous plants and sometimes also the grasses {cereals cut green, 
rye-grass in Europe, and Para and Guinea grasses in tropical 
countries) come under this group. They are actually crops in 
rotation with cereals, only occupying the soil tenipoiarily, and 
therefore come within the domain of agriculture properly so-called. 
Temporary grass crops only came into practical agriculture in 
Europe within the last 100 or 150 years, and hardly yet exist in 
tropical countries. 

THIRD SERIES. — SYSTEM OF FOREST CUETIVATION. 

The forest associations exploited {sylvicultural associations) 
are less modified than the associations of grasslands preserved 
by man for livestock. At first these associations seem natural; 
generally speaking all the species which combine to form them 
are wild ; they are exploited however so as to preserve or cause to 
predominate the most profitable species. Here indeed it is a quest- 
ion of real cultivation. Species of underwood, almost all useless, 
hax^^e not been eliminated and the majority have adapted them- 
selves to the new conditions. In certain countries however real arti- 
ficial forests have been formed, especially within the last century 
or two, and have replaced both natural forests and other associa- 
tions (maritime pine plantations in the vS. W. of France, regrowths 
of Finns sylvestris in the centre and west of France ; forests of teak 
and Peruvian bark in Java, etc.). These forests, created entirely 
by man, cannot be distingixished from the natural, preserved for- 
ests : the surrounding vegetation has become accustomed to living 
among the underwood. In their mode of development also they 
do not differ from the other forests exploited by man. All the 
intermediate forms between a primitive forest and a forest pre- 
served by sylviculture as subjected in one way or another to 
intensive cultivation, are met with here. Forest preservation is, by 
the way, comparatively recent. In France, where systems of for- 
est exploitation seem to date back earlier than in most other coun- 
tries, Colbert's statute regulating felling and staddling with due 
regard to the nature and longevity of each species, was framed 
in 1669. In most tropical countries forest preservation does not 
yet exist or is only rudimentary, with the exception however of 
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the remarkable forest preserves in India, Biiniiah., Siam, Cochin- 
China, Java and th.e Philippines, which, though mainly esta1:)lislied 
less than 50 years ago, already look like the best preserved forests 
of Europe, and are scientifically treated. Tlie forc\sts of trojiical 
Africa on the contrary are steadily (legeiierating, all iisehil sjjecics 
being taken or destroyed, in order to plant non-perniaiient food crops 
in their place. 

The following is a brief description of the principal systems 
of forest regeneration and exploitation : 

I. — FORPvSTvS NEITHER KEPT HP NOR DEOENBRATED. , 

These have been subjected ^for centuries to the exclusive in- 
fluence of natural factors: Primitive forest. Such forests exist in 
very sparsel}^ populated countries. Generally, even in temperate 
regions, the species are very mixed. 

II. — FORPISTS PARTIAIJ.Y DAMAOED BY MAN. 

These re-form slowly into natural forests, either through the 
agency of climatic factors or through the intervention of man 
(sowing or plantations), passing through the successive stages of 
brushwood and secondary forest. 

A large number of forests have been thus formed they are 
generally not very homogeneous ; the less damaged places have 
retained a dense growth, the others are only covered with sparse 
copses, patches of moorland, etc. They have not yet been com- 
pletely preserved by man ; such forests are also often in a poor con- 
dition owing to fires, voluntarily or otherwise caused, and to excessive 
felling, grazing, and treathig with a view to encouraging the breed- 
ing of game for shooting or hunting, etc. 

III. --FOREvSTS :RlNFORM:Er) AP^TER HAVINC^ BEEN COMPIVETEI.Y 

DESTROYED FOR GROWINO CROI\S. 

After the soil has been exhausted it is abandoned and tlie forest 
gradually re-forms into natural forest, passing through the following 
stages in temperate cotintries : i. grassland 2. moorland, scrub or 
waste land ; 3. thickets and brush ; 4. secondary forest ; 5. secondary 
forest of primitive aspect {final climatic association). These for- 
ests consist of very mixed species, badly preserved and not very 
profitable. In equatorial regions regeneration is quicker and the 
passage is abrupt from bare land to more and more complex second- 
ary' forest. , , ' 
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IV. vSBMI-NATURAI. OR COMPLBTBI.Y ARTIFiCIAIv FORESTS 

preserved and itnder management. 

These forests are of numerous kinds, with very varied forms of 
cultivated associations, of w^hicli the chief are : 

{a) High Forests of pure species, {i. e. the plantations are 
of one species onty). — The broad leaved species are distinguished 
from the resinous. The plantation in which the trees are of the 
same age and that in w’’hich they are of different ages should also 
be considered. In the first case they are exploited by a single fell- 
ing ; the plantation passes through the stages of thicket, coppice, 
young saplings, until after 8o to 150 years, according to the spe- 
cies, the stage of maturity is reached. In the second case it is 
exploited by successive fellings. Apart from felling, such plan- 
tations require special treatment (felling for clearings, replanting 
or sowing in bare places, etc.). 

{b) Mixed Forests. —■ The trees may be grouj^ed according 
to their characteristic into three categories : shade species alone ; 
shade with non-shade species ; non-shade alone. The trees however 
are generally nnecpial and form mixed groups or clumps. Thus 
the vdllow and beech are often associated in the middle region 
of the Alps. The methods of exploitation and upkeep are the 
same as for the plantations of the preceding categoric Human 
intervention is often necessary to maintain the equilibrium, certain 
species having a tendency to encroach. 

(c) Underwood under Standard, is a more or less artificial 
growth composed of two elements : (i) a low^er stage exploited 
at regular intervals such as ordinary coppice ; (2) a higher stage 
of irregularly scattered trees, of varying age, the youngest being 
saplings; the trees are treated by successive fellings; the rejuvena- 
tion of the coppice is ensured by making clearings. In tropical 
countries the plantation passes through 2 or even 3 stages. 

(d) Ordinary Bush. These are growths which can spring 
up again after each felling through the growth of shoots from, the 
stumps and of suckers which are put forth when the trees have been 
levelled to the soil. The leaf species alone possess this property 
in varying degrees. The shoots spring from the felled stumps 
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after the beginning of Spring and grow, forming cktsters, then vig- 
orous cltiiiips, leaving dear spaces between one another. No 
tree predominates in the ordinary coppice. The latter is exploit- 
ed sometimes at close intervals of time (12 or 15 years), sometimes 
at longer intervals (25 or 30 years) when the shoots have attained 
foie dimensions. 

The ordinary coppices and those under plantations may be 
formed of pure species, but more often of very mixed varieties. 

V. -- ARTIPiCIAh FO'RBvSTvS FORMBB OF NONANDIGKNOUS SPBCIBS. 

In many countries man has created new forests or has 
restored the devastated forests by sowings or planting species 
originally foreign to the region which have become naturalised 
therein, their seeds being generally able to resow themselves 
natiirally- The marine-pine forests in the Bandes, and the increas- 
ingly important growths of Pinus sylvestris and other conifers 
in the centre and west of France, have thus originated. In both 
cases these are native species from neighbouring regions ; but 
species coming from very distant countries (American oaks 
acclimatised in France, Australian eucatyptus planted on the Ro- 
man plain and in Algeria, etc.) may also, if the climate suits them, 
become naturalised and finally form new forests, very far from their 
native country. Various French forests already show numerous 
species of exotic trees, more or less disseminated among the native 
growths. 

FOURTH SERIES. - SYSTEM OF CUIATVATION 
IN AQUATIC SURROUNDINGS. 

Rice plantations which remain inundated almOvSt permanently 
and the plants of which are immersed in the water to a cer^fcain 
depth from the beginning of the growth period until earing, con- 
stitute a real aquatic crop. The floating rice cultivated in certain 
lakes in Cambodia, can live over a depth of 2 to 5 metres of water ; 
the plant rises with the flood, but the daily rise of the water 
should not be more than 10 to 12 cm. for the rice to keep pace with 
it. China specialises in numerous aquatic crops : Nelumbium, Tmpa 
or water chestnuts, Ifomaea aquatica and various other potherbs 
grow in the water. The pools where these plants are grown are 
manured. 
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Finally, for some years in Germany there has been an increase in 
the yield in the fishponds through artificial fertilising.’ H. FivSCHER 
has noticed that superphosphate placed in ponds causes the rapid 
increase of certain nitrogen-fixing water bacteria : Bacilhis astero- 
spoms, Baderhtm aerohacter, B. radiobacter, etc. They take up 
the nitrogen of the air and transform it into albuminoids ; reed 
compost also enriches the water with nutritive bacteria and phyto- 
plankton, on which fish feed. Here again it is a question of a 
real aquatic growth crop. 


*-ls 
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This brief sketch illustrates the vastness of the field of the 
. application of plant associations. It is a domain which has so far 
been little explored. It is worth while studying all agricultural 
methods, even the most primitive. They are almost all the result of 
long experience on the part of the races that adopt them. Modern 
science has explained practices which only a few years ago still 
seemed erroneous. In Europe, fallowing was justified when fer- 
tilisers only existed in very limited quantities, for it enabled the 
stock of nitrogen in the soil to be renewed. The long annual dm- 
ragi fallowing practised by the ancient Egyptians, during which 
the soil cracked deeply, probably improved the soil of the banks 
of the Nile much more than the famous legendary oozes. The 
mb system followed in India, which consists in burning the surface 
soil and even animal manure, leads to a true partial sterilisation of 
the soil which favours nitrification, as has been shown by recent 
research. The Bantu system of agriculture followed by the prim- 
itive races of equatorial Africa, which consists in felling and burn- 
ing the forest in order to replace it by food crops, is probably the 
only one which enables the black to live in countries where stock 
raising is not at present possible, where manures are unknown and 
where a constant struggle against the encroachment of the forest 
must be maintained. This system required harder work by the 
peasant black than is generally supposed. 

The old systems doubtless are not immutable. Numerous 
improvements may be made in every one of them but preliminary 
research and tests on a large scale must be continued for a long time 
to come before methods of cultivation which are considered back- 
ward by the European, are replaced by better methods well adapted 
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to the climatic and the edapliic and social conditions of each 
coiintr^c 

According to the happy expreSvSion of Prof, Cli. FnAHAiTi/i\ 
the object of all cultivation is to supply man with those |:}laiit pro- 
ducts which are best adapted to his surroundings and needs; it 
should ensure a niaxiniuni of production for as long a period as 
possible, beaiing in mind the special conditions of each locality. 

It is necessary therefore, adds this author, to apply to the 
soil the same principle as is adopted in the economical managenieiit 
of a house : everything in its place. In cultivation the place for 
each thing is fixed by the climate, geographical position, local 
topography, nature of the soil, wild vegetation and stock of water 
available, no matter where the plant originated. Finally, the 
degree of civilisation of the poijulation and its density are also 
of great importance. In Equatorial Africa where there is scarcely 
one inhabitant to the square kilometre, and in the delta of the Red 
River where there are more than 350 over the same area, agricultural 
systems are naturally different. 

And so in improving the native agriculture of countries called 
backward, Colonial Governments should act with extreme pru- 
dence. In particular the error should be avoided of believing that 
methods of cultivation can be unified everywhere. The technical 
departments of these Governments should not only determine 
the vocation of each soil, i. e.,fix the sites which will be reserved 
for permanent forest, grassland and agriculture, but should also 
take into account the method of cultivation best adapted to the 
climate, soil, and grade of evohxtion attained by the human inhabi- 
tants of that soil. Any attempt at agricultural progress in wJiicli 
this last factor is left out of account, would run the risk of failure, 
and almost always of delay. 


Aug. Chevaxier, 

Chief of the Permanent AgricnUiifal Mission 
of Ike French Ministry of the Colonies^ 
Director of the Laboratory of Colonial 
Agriculture of the Higher School of SMieSj 

Paris. 
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THE CULTIVATION OF LEGUMINOUS 
SEED CROPS IN- ROUMANIA, 


Genkrai, considerations. 

Roiimailia, from its geographical position in the south of Europe, 
at the gates of the Balkans, is the connecting link between two cli- 
mates differing in characteristics, and each ha,ving considerable 
influence on agricultural conditions, systems of cultivation and the 
ivhole social-economic life. 

In the Wallachian plain the climate of the Ukrainian steppe 
prevails, and extends over the southern half of Bessarabia till in 
the basin of the Danube it meets the Mediterranean climate, which, 
coming from the south-west, exerts its influence over Baiiat and 
Oltenia. 

The curve of the Carpathians, which runs from west to east and 
then north, the group of peaks known as the vestiques '' of Transyl- 
vania, and the chains of hills in Central Moldavia which continue into 
the middle of Bessarabia in the forest region, impart characters of 
an orographical type which, in agreement with those of a natural 
order, form regions quite different from a climatic and agrictiltural 
point of view. 

In consequence of this, within the present boundaries of Rotinia- 
nia, nearly all the morphological types of soil are found which have 
formed on the surface of the globe. The great majority of the typ- 
ical agricultural areas, however, have soils formed under conditions 
of average or insufficient moisture, containing a large proportion of 
clay, considerable quantities of humus and a high percentage of salts 
nutritive to plants, that is, soils with good chemical qualities, and 
of wMcli scientific agricultural treatment, by improving the physical 
properties, may still further considerably increase the productive 
capacity without the aid of chemical fertilisers. 

Few of the typical agricultural areas receive an annual rainfall 
of more than 600 mm. The majority, those on which the agricultural 
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production of tlie country is chiefly dependent, receive 500-300 mm., 
have an average temperature of 9® C, or over, with sudden changes 
from winter to summer and autumn to winter, have long dry sum- 
mers, heavy rains falling over a period of a few days, great losses 
of water by evaporation, and in consequence are regions of a typically 
arid ^ or semi-arid nature. 

The principal factor in the increase of agricultural production is 
water, a factor which may be influenced in various ways, for instance, by 
the improvement of methods of cultivation and agricultural technique. 

As a logical consequence of natural conditions and of recent 
political conditions Roumanian agriculture, with the exception 
of that of certain parts of Transylvania and Bucovina, is chiefly 
of a cereal character. According to the statistical data of the Min- 
istry of Agriculture for the year 1922-23, over a cultivated area of 
10,712,073 ha., representing 36.3 % of the present extent of the coun- 
try, cereals occupied 9,654,142 ha. or 90 %, while the chief legumin- 
ous crops covered only 274,289 ha., or 2.55% of the cultivated area. 

On this area, in addition to leguminous crops grown for seed, 
the chief fodder crops are included, namely clover and lucerne. De- 
ducting these latter, the leguminous crops grown for seed, such 
as beans, peas, lentils and broad beans, occupy 90,029 ha., or 0.82 % 
of the cultivated area. 

During the years 1919-1923, the areas under the chief leguminous 
crops varied as shown in Table I : 


Tabee I. ' — Arm under leguminous crops during the years 1919-1923. 





Agricultural years 




Average 

Description of crops 

1919-19 

>20 

1930-1921 j 

3921-19 

:22 

1922-1923 

1 

1919-1923 


liu j 


ha 

% 

ha 1 

1 

% 

1 ha 

0/ 

I 

, ba 

3 ^ 

I>eans alone .... 

6 1 783 

10.71 

Si 869 

0.82 

68 563 

0,66 

68 065 

0.64 

70 070 

0.71 

Beans and Maize (i) 

239 4^5 

— 

309912 

— 

563 208 

— 

600 944 

— 

428 387 

— 

Pefis ....... 

10 395 

0.12 

IX 941 

O.II 

II 199 

O.II 

II 669 

O.IO 

II 076 

lo.ii 

Eeutils 

3 285 

0.04 

4 592 

0.04 

12 709 

0.12 

8 346 

I0.07 

7 233 

0.08 

Broad Beans, . . . 

2571 

0.03 

7 812 

0.08 

I 

0.02 

I 649 

O.OI 

3411 

0.03 

lyuceine ' 

28 1'2I 

0,33 

54 827 

0.55 

80 491 

0.77 

85 128 

0.80 

' 62 146 

0 . 5 l 

Clover 

31 002 

0.36 

79 423' 

o, 79 i 

93 285 

0.92 

99 132 

0.93 

75 710' 

0.71 

Total . . . 

V 37 157; 

1.59 

239 5^4 

^.39 

367 561 

2.60 

274 289 

2-55 

229 646 

2.28 


(i) I'he data relating to areas planted with beans and maize are not included in 
the totals. 
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Table I shows that except in the case of broad beans, lentils 
and beans, the area under the other leguminous crops increased pro- 
gressively from 1919 to 1924. 

The total areas under leguminous crops continually increase 
between 1919 and 1923, while the percentage of' areas also constantly 
increase, except in the year 1922-1923, when they show a decrease. 
Finally, the average percentage leguminous crops sown annually 
again indicates that the cultivation of these crops is insufficient if 
w^e consider their importance from the point of view of rotation, agri- 
cultural statistics and soil fertilisation, human and livestock coiisunip- 
tioii, etc. 

Except beans, which have long been grown and the pods and 
seeds of which form one of the principal foods of the rural population, 
the others have attained agricultural importance only in our own time, 
and their more extensive cultivation forms one of the agricultural 
problems of the future. 

The extension of the cultivation of peas, which constitute a 
substantial cattle feed and are in great demand for export, will en- 
able us to improve the defective s^^stem of sowing wheat after maize, 
and at the same time to maintain soil productivity and considerably 
increase the exportation of wheat. 

As regards the cultivation of leguminous crops for fodder, the 
increase of this s^^steni is one of the fundamental conditions for the 
improvement of our breeds of cattle intended to supply the country's 
needs, and also for export requirements. 

Teguminous crops, according to local characteristics and tlie 
degree of intensity and systems of cultivation, occupy areas of varied 
extent in the different provinces of the Kingdom, as may be seen 
from Table II (see page 683). 

If the totals for the different imovinces are examined it is seen 
that Transylvania holds the first place as regards extent of area un- 
der leguminous crops ; then follow the Old Kingdom, Bucovina and 
Bessarabia. As regards the proportion of the total area cultivated, 
Bucovina takes the first place, followed by Transylvania, the Old 
Kingdom and Bessarabia. 

heaving out the areas under lucerne and clover, which are not 
dealt with in this report, as also the areas on which beans are grown 
with maize, the data shown in Table III are obtained (see page 683), 

The figures in Table III show that the four chief crops are var- 
iously apportioned in the chief provinces. 
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Tabi^E II. — Areas under leguminous crops in the year 1922-1923. 



Old Kingdom 

Bessarabia 

Bucovina 

Tiansylvaiiia 

Roumania 

Descriptioa 

A.rea. 

0/ 

/o 









of crop 


of total 

Iia 

% 

Iia 

0/ 

/O 

ha 

% 

ha 

% 


ha 

crops 









Beans alone. . 
Beans among 

49 ^'87 

0.92 

10 040 

0.36 

go 

0.03 

00 

0 

4 i. 

0 

0.36 

c^ 

00 

0 

Cn 

o.oG 

maize (i) . . 

408 725 

— 

2 0G9 

— 

13640 

— 

176 510 

— 

600 944 

___ 

Peas 

7 

0.13 

I 424 

0.05 

519 

o.ig 

2 623 

O.II 

II 669 

O.IO 

Uentils .... 

2 977 

0.05 

2474 

0.09 

22S 

0.08 

2 667 

0.12 

8 346 

0.07 

Broad Beans . 

269 

— 

2S9 

O.OI 

575 ’ 

0.22i 

816 

0,04 

I 949 

O.OI 

Uucenie . . . 

26 474 

0.50 

I 657 

0.06 

I 590 

0.58 

55 407 

2.47 

85 128 

0.80 

Clover’ .... 

3 896 

0.07 

367 

O.OI 

19 780 

7.28 

75 oSg 

3.35 

99 132 

0.93 

Tot^d . . . 

90 606 

1.07 

16251 

io-ss 

22 782 

S.38 

1 4^1 642 

6.45' 

274 281 

2.55 


(i) The figures for beaais grown witli maize are not included in the totals. 


Tabee III. — Areas under leguminous crops per province. 


Provinces 

Beans 

Peas 

Bentils 

Broad Beans 

Total 

ha. j 

0/ 

/o 

ha. j 

' % 

iia. 

% 

ha. 

' % j 

ha. 

% 

Old Kingdom , . . 

49 888 

0.92 

7 103 

0.13 

2977 

0.05 

269 


60 237 

1. 10 

Bessarabia 

10 040 

0.36 

I 424 

0.05 

2474 

0.09 

289' 

O.OI 

14 227 

0.51 

Bucovina ..... 

go 

003; 

519 

0.19 

228 

0.08 

575 

0.22 

I 412 

0.32 

Transylvania. . . . 

8047 

0.36 

2 623 

O.II 

2667 

0,12 

816 

0.04 

14 153 

0.63 

Total . . . 

G8 665 

0.64 

II 669 

O.IO 

8 346 

0.07 

I 949 

O.OI 

90 029 

0.82 


Tims beans occupy a greater relative and absolute area in the 
Old Kingdom, next come Bessarabia, Transylvania and Bucovina. 
The Old Kingdom again holds the first place for total area under 
peas ; then follow Transylvania, Bessarabia and Bucovina, the max- 
imum relative area (in proportion to its size) being in Bucovina.. 

hentils are grown over larger areas in the Old Kingdom,then 
come Transylvania and Bessarabia, which has a proportionally 
larger percentage. 

In all four provinces, beans occupy very limited areas ; the great- 
est area under beans is in Transylvania and the largest relative area 
in Bucovina. 

Fig. no shows graphically the percentage of areas under leg- 
uminous crops as compared with the total area under cultivation 
in each province. 


3 Agf. ing. 



Tvn^iEn 

ROyPlUME 


BESSBRRBiE 


BIKOVINE 


TRRri3yLvn?iiE 


ROUMhrilE: 


FlO no. — Graph showing the percentage of areas occupied 1)5’' leguminous seed crcjps out ot 
the total area cultivated in each province. 
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The figures in Table IV show that with the exception of Buco*- 
vina the greatest part of the total area in each province under leg-- 
uminous crops is occupied by beans. Peas take the second place in the 
Old Kingdom, and lentils in Bessarabia and Transylvania. In Bu- 
covina, owing to its milder and moister climate, broad beans take the 
first place, then come peas, lentils and beans. 

As regards the data fox each crop in the four provinces, beans 
hold the first place in the Old Kingdom, peas and broad beans in 
Bucovina and lentils in Transylvania. 

These facts are better illustrated in Fig. in. 
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Fig. III. — Graph showing the percentage of areas occupied by leguminous seeds out of the 
total area tmder leguminous crops in each province. 

Beaus — o — o — I^eatils 

Peas — . — - . " — Broad beans 

Tabbb IV, — - Percentage of areas, under each crop as compared 
with total area under leguminous seeds. 


Provinces 

Percentages of areas under leguminous seeds 

Beans 

Peas*' 

I-^enths 

Broad Beans 

Total 

Old Kingdom ..... 

82.82 

11.79 

1 

4-94 

0.45 

100.00 

Bessarabia 

70.56 

lO.OI 

17.39 . 

2.03 

100.00 

Bucovina 

6-37 

36.76 

ri.15 

40-72 

100.00 

Transylvania ..... 

56.85 

18.54 

18-54 

7.77 

100.00 

Roiimania. 

75 - 60 ' 

12.96 

9.27 

5-17 

100.00 
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YiBBD of BBGUMINOXJS CROPvS. 

Tlie absence of conformable systems of cultivation and of a 
scientific agricultural technique causes the agricultural output of 
the Country to oscillate from one year to another under the iiiliueiice 
of the climatic factors on which the abundance of crop-yields always 
depends. 

In the yield of leguminous crops the same phenomenon is noticed 
as in that of cereals. 

The statistical data for the years 1920-1933 for the whole country 
. (Table V) speak for themselves : 


Tabub V. — Total and average yield of leguminous crops 
in Roumania. 



1920-19 

21 

j 192 I -1923 

1922-19 

23 

j 1920-1923 

Description of crop 

Total 

HI 

Total 

HI 

Total 

III 

Total 

HI 


hi 

per 

ha 

hi 

per 

ha 

hi 

per 

ha, 

hi 

! i 

per 

ha 

Beans alone 

503 539 

6.1 

52x231 

7.6 

835056 

12.3 

619 942 

8.6 

Beans among maize 

Six 690 

2.6 

155x241 

’2,7 

2171 1x4 

3‘7 

X511352 

3.0 

Peas 

loS 2x7 

9.8 

T66773 

14.8 

162 590 

113.9 

145 860 

12.8 

Bentiis 

27 7^5 

! 6.0 

iiS 146 

9.3 

96 51 X 

1 1.6 

80 807 

! 3.9 

Broad beans 

5/I 688 

7.0 

X 9 534 

14.8 

22 625 

1 1.6 

32 282 

IT.I 


The figures in Table V show the great variations in the average 
production of the four leguminous crops per ha. The average for 
the three years of the crop yield per ha. also show that the latter 
is low and much below the productive capacit3?- of the soil and of our 
climatic conditions. 

The variation in yield also depends on the provinces where the 
plants are grown, and to illustrate this point statistical data ate 
given relating to production per province in 1922-1923 (Table VI) 
(see page 687). 

These data show that during the agricultural year 1922-1923 
the. greatest yield of beans and peas per ha. was that of the Old 
Kingdom and Bessarabia, of lentils, that of Bucovina and the Old 
Kingdom, while Bucovina produces most broad beans. As regards 
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Tabi,E VI. — Yield of leguminous crops in the Roumanian provinces 

in 1922-1923. 



Old Kingdom 

Bessarabia 

Bucovina 

Transylvania 

Rouniauia 

Crops 

Total 

111 

HI 

ner 

ha 

Total 

hi 

HI 

per 

lia 

Total 

hi 

Hi 

per 

ha 

Total 

hi 

HI 

per 

ha 

Total 

hi 

HI 

ha 

Beans alone . . 

C63 055 

23-3 

100 273 

9.9 

882 

9.8 

70 S46 

8.8 

835 056 

12.3 

Beans among 
I'laize .... 

1 608 946 

3.9 

19 9 L I 

9.6 

35713 

2.6 

506 544 

2.8 

2 171 114 

3.7 

Peas 

105 472 

14.8 

21 207 

14.9 

5 501 

10.6 

30 410 

II . 6 

162 590 

13-9 

lyentils 

35 119 

15-2 

34 090 

13.8 

3 436 

15.1 

13 866 

5.2 

96511; 

1 1.6 

Broad beans . . 

3 321 

12.4 

3 59S 

12.5 

7 517 

X3.1 

8 199 

lO.I 

22 625 

11.6 


production for export, beans take the first place, then come peas and 
lentils, and last, in comparatively very small quantities, broad beans. 

The general conditions have been described bearing on the im- 
portance of leguminous crops in our agriculture : we will now show 
how each of them is cultivated and the principal varieties most 
largely grown. 


Beans. 

These form, together with maize, the alimentary basis of our 
rural population, whose food is essentially’^ composed of leguminous 
plants. 

The majority of the population eat only ripe beans (without 
the pods) made into soup or puree, on all fast-days, which are strictly 
observed by people of all ages. In spring and at the beginning of 
summer, this part of the |)opulation also consumes the green bean- 
pods as a salad. 

As regards the town population also, beans, either the green pod 
or the dried bean, form a food of first-class importance. The urban 
population also shows great preference for preserved beans, which 
has given rise to a great and very prosperous industry. 

In view of the important part played by the bean, especially 
as a food for the rural population, it is mostly cultivated by the small 
growers, first for household needs and then for the market. 

The large farmers who grow beans for the market or to ensure 
a well-balanced rotation, do so almost always in co-operation with the 
peasants, allowing them a proportion agreed upon in advance, 
owing to the difficulties of cultivation and the work of upkeep which 
hey necessitate. 
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Beans are almost always sown after straw cereals, without any 
special attention being given to the soil. On the small farms, which 
now comprise, after the agricultural reform, 90 % of the arable soil 
of the country, the cultivation of beans keeps parallel with that of 
maize. They are grown either alone, on odd pieces of land, on the 
borders of maize or potato plots, or among maize, the vine, or other 
crops. The large farmers grow them in the same way. The greater 
part of the annual production, 90 %, is sown between maize, as may 
be seen from the averages for the years 1920--1923. On soils planted 
with beans, autumn wheat, and sometimes only spring cereals, are 
sown. Many varieties axe grown in Roumania, differing in the form, 
size and colour of the bean, and these have not yet been studied. 
The chief of the usual varieties are : 

{a) The '' common ” bean, white, long, slightly curved, belong- 
ing to the Phaseolus vulgaris variety, with a climbing or straight stem; 
it is more frequently grown among maize, which serves as a support, 
or on sticks ; it is fairly productive. The pod averages 9 cm. long ; 
the weight of 1000 beans is 330-450 gm. The yield is 900-3000 kg. 
per ha., and the weight of the hectolitre 72-80 kg. 

(b) The '' gogoneata ” bean, belonging to the Phaseolus sphae- 
ric%is variety, is a dwarf bean and non-climber ; the colour is white, 
round, of average size, productive and rather widely grown. There 
are also climbing varieties, 

{c) The “ ousvara bean {Phaseolus sphaericus) also called 
the '' little mountain egg resembles the preceding variety ; the 
bean is white, but smaller ; it is mostly grown in Moldavia. 

[d) The copacica '' bean {Phaseolus sphaericus) is of average 
size, round and white. The pod is long and slightly curved towards 
the end. It is a productive and widely grown variety. 

In Plate LIU, No. 3, this variety may be seen with fully matured 
pods, and in Plate LIV, No. 5, the size and shape of a pod is shown. 

{e) The “ ohadata '' or '' latareata bean {Phaseolus compressus) 
is a climber trained, on sticks. It is less common. The bean is 
long, slightly curved like a kidney and white. The pod has an aver- 
age length of 9 cm., the weight of 1000 beans is 330-450 gm., and the 
weight of a hectolitre is 72.8 kg. Plate LUI, No. 2, shows this variety 
fully matured, with pods. In Plate LIV, No. i, may be seen the shape 
and size of the pods and in Plate LVI, No. ii, the shape of the bean. 

(/) The flageolet '' bean {Phaseolus oblongus) is a foreign va- 
riety, with coloured beans. The chief kinds are : the red, yellow, 






Plato LIII, 


Size of some varieties of beans. (After C. Roi\l\x and J. Pnescu) 








Fig. 1 1 Some pods of the chief varieties of beans (natural size, after C. Roman 
and J. Bnesctj). 

I = Obadata ; 3 = Kleinc weisse ; 3 = Allcrfriiheste ; '4 Fariser Bier ; 5 ~ Copadca. 


PI.ATK IvV. 



Fig. ™ vSoine pods of the chief varieties of beans (natural size, after C. 


and J- IXnescu). 

I = Flageolet vert ; 3 == Zuckerperl ; 3 = Kaiser W ilhelni ; 4 = Schladitschwert ; 5 



Fig. 115. — • Seeds of varieties of beaus (natural size, after C. Roman and J. Fnescu;. 

r = Kleine weisse ; 2 = Kaiser W'illielm ; 3 === Allerfriiheste ; 4 = Pariser pier, gelbe ; 5 = Reiiioutant ; 6 = 
Flageolet jauiie ; S = Kou plus ultra ; 9 = Mont d’or ; 10 = Americana; ii = Obadata ; 12) Sclilachtsclnvert : 
: Grosse weisse ; 1 5 == Flageolet griinbl. 
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and greenisli-wliite. The last named is most common. The pod is 
very long and fleshy and can be easily preserved for winter use, 
In Plate TV, No. i, is seen the shape of a “ flageolet vert '' pod. Here, 
it is well to recall the tucara zuckerbohne variet3;^, little grown 
but highly appreciated for its pods, which may be consumed raw 
or preserved. 

At the Agricultural Station at Bucharest trials have been made 
for several years with foreign and native varieties of beans. 

Table VII shows part of the experimental data collected during 
1913 regarding the chief qualities of the varieties grown : 


Tab UK VII. — Experimental data concerning the chief qualities 
of the varieties of beans grown. 



lyCngtli 

Weight 

Weight 

Wield 


Mineral 

Nitrogen- 

Name of varieties 

of pod 

of 100 

beans 

of a hi. 

per ha 

% 

content 

ous 

matter 


in cm. 

in gms. 

in Kg. 

in Kg. 


% 

% 

I. Copacica .... 

7-4 

300 

79.8 

2 100 

13.00 

3.72 

21.38 

2. Obadata 

9.4 

330 

76.4 

I 230 

14.00 

4.00 

20.53 

3. Kleine weisse . . 

6.6 

292 

75*2 

900 

14.00 

4.10 

23.44 

4, Grosse weisse . . 

10. 12 

305 

74.0 

I 312 

12.40 

4.20 

24.42 

5. Schlaclitscliwert . 

II.8 

318 

73-8 

764 

13.35 

4.20 

23.08 

6, Kaiser Wilhelm . 

II. I 

307 

73-8 

I 062 

13.95 

3.94 

21.26 

7. Allerfriiheste . . 

9.4 

249 

76.0 

856 

12.95 

3*97 

22.96 

8, Flageolet vert . . 

8.0 

140 

75*8 

go6 

16.05 

4.00 

22.84 

9, Nain mange -tout . 

7 U 

262 

76.0 

I 062 

12.95 

4.36 

23.81 

10. Pariser Tiier . . . 

6.8 

300 

79.7 

669 

15.00 

3.52 

22.84 

II. De Soissons . . . 

8.6 

299 

77.0 

I 450 

13*^5 

4.48 

21.38 

12. Suisse blanc. . . 

1 0.0 

335 

77*0 

I 562 

13.10 

4-29 

22 59 

13. Kruppboliiie , . . 

9.2 

331 

77-5 

794 

13.00 

3.30 

23.62 

14. Staminbolme. . . 

7-9 

310 

78.0 

I 000 

— 

' — 

— 

15, Heinrich Riesen . 

5-5 

255 

78.4 

344 

12.60 

4.05 

23*57 

16. Zudcerpcrl. . . . 

5-3 

140 

79.0 

481 

— 



— 

17. Ameriaune. . . . 

7*2 

305 

78. 

I 015 

— 


— 

18. Mont d’or. . . . 

6.9 

225 

78.8 

781 

— 

— 

— 

19. Non plus ultra , 

8.7 

296 

76.0 

I 069 

— 

— 

— 

20. Flageolet rouge . 

14.1 

262 

72.0 

I 203 





It will be seen that the local varieties copacica '' and obadata ' 
yield the highest production per ha., the hectolitre weighs heavy, 
and they are among the foremost as regards percentage of nitrogen. 
Among the foreign varieties, the most remarkable for production 
are the “ Suisse blanc '' de Soissons ", Grosse weisse ”, Flageolet 
rouge " Non plus ultra " and Nain mange-tout 
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Cultivation of beans, — For sowing, the soil is plotigiied 
deeply in autumn and more superficially in spring. The small 
growers however only plough the soil once in spring, l:)ut 
with our soils and , climatic conditions the crop 3deld suffers 
thereby. 

Sowing takes place at the end of April or beginning of May, 
according to the district, the soil then being warm and the late frosts 
no longer to be feared. If the beans are not sown among other crops , 
the machine drill is used, which sows them in rows 30-50 cm. apart. 
By this system 80-100 kg. of seed per ha. is required. In small 
farming however the beans are sown in hills, forming regular rows. 
In this case the sower makes holes about 20-30 cm. apart and a 
boy drops 4-5 seeds in each hole and covers them over with earth. 
The rows thus formed are 30-50 cm. apart. In this way less seed 
per lia. is used. 

In small farming, beans are always grown among maize. They 
are sown in a line made before the passage of the plough, which opens 
the furrow in which the maize is afterwards sown, so that the rows 
of beans alternate with those of maize. In this way the ridge formed 
by the plough covers the bean seeds. 

The maize is dibbled in lines, in holes, or broadcasted : in each 
of these cases the beans may be sown in holes. 

The upkeep of the fields includes hoeing and ridging up. The 
first hoeing is done when the plants have a few leaves care being taken 
to weed well. The second hoeing is done when the plants are near 
the flowering period. When the beans are sown in hills they are 
also ridged up at the time of the second hoeing, though this is in- 
jurious in arid regions, and is also very cOvStly. 

The growth period lasts from 90-120- days, according to districts 
and varieties. The pods are gathered gradually during growtli if 
they are intended for consumption in a green jstate, otherwise at 
full maturity, which they generally reach in August. 

When the pods begin to turn yellow and the beans are nearly 
hard, the plants are pulled up by the roots, placed in heaps and allowed 
to dry for 4-5 days. The beans are afterwards separated with a 
flail or threshing-machine ; horses are also used. 

Among the most widespread diseases and pests of these plants, 
among which they do great damage, may be mentioned Uromyces 
Phaseoli and Melolontha vulgaris. 
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Peas. 

Contrary to beans, peas are much less grown as a field crop 
properly so-called, as is shown by the statistical data at the coni* 
mencement of this article. The areas under peas belong almost 
exclusive^ to large farms where they are included in the crop 
rotation in order to improve the soil for wheat, or where the peas are 
intended for the market, or with the stems form a good livestock 
feed, especially for sheep. 

They are not much used as a food by the population except in 
the towns, where the peas and i3ods are eaten green or preserved. 
The town population also consumes the ripe peas, as puree, seasoned 
with linseed oil. The rural population do not care for these peas, 
on account of the Bruchns Pisi larvae, which attack the peas. 

It is noteworthy that during the war entire regiments refused 
this food, even when prepared with butter or lard or the addition of 
meat, and only took the daily ration of bread. It was only shortly 
before the war and in exchange for various benefits, that the agricul- 
tural co-operatives through their agronomists succeeded in getting 
the small peasant farmers to cultivate this plant. 

The varieties grow are : 

The “ Victoria '' pea, which is vigorous and very productive, has 
long straight pods ; the peas themselves are large, round and yellow- 
ish white. The growth period is about 3 % months ; the plant 
reaches maturity before wheat. 

The '' Folger pea grows less vigorously than the foregoing and 
its growth period is shorter, it being on this account more esteemed 
b}^ the growers. The pea is smaller, round and greenish. 

Besids these two varieties mention should be made of the sweet 
pea, different kinds of which are grown in the large kitchen gardens, 
or on the field properly so- called, for their pods, which are consumed 
green or preserved. 

The greater part of the field pea crop properly so-called is ex- 
ported. 

Pea cultivation. — Peas are generally planted after cereals and 
before wheat, the nature of the soil not being taken much into 
account. They are sown in vSpring as soon as the snow has melted 
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and the soil has been warmed a little, generally in March, in soils 
which have been deeply ploughed the previous Aiitunm. In sow- 
ing the seed is scattered over the ploughed soil, over which an iron- 
toothed harrow is then passed to cover the seed. By this system, 
160-200 kg, of seed per ha. are needed. Sowing may also be done 
in regular lines with a machine drill in well ploughed soil over wMcli 
the harrow has already been passed. In this case 140-170 kg. of 
seed per ha. are needed, and a distance of 20-30 cm. is left between 
the lines. After sowing, the soil is harrowed or rolled according to 
its condition. No upkeep is necessary. 

Harvesting is done in July, when the first pods are mature. The 
plants are mown or pulled up by the roots, placed in small heaps to 
dr}^ then in larger heaps, and when they are quite dry, threshed with 
a machine or by horse-power. 

The cryptogamic diseases which cause most damage are Uro- 
myces Pisi and Peronospora Viciae, The most prevalent insect pests 
are Bruchus Pisi, Namestra Pisi, Aphis Viciae Plusia gamma, etc, 

lyENTinS. 

Though they do not occupy a very extensive area, lentils are 
rather largely grown. The areas under lentils, as shown by the 
statistical data, are owned almost exclusively by the small peasant 
farmers. 

Tentils in the form of soup are consumed both b3^ the rural and 
tirban populations, also as puree, or prepared with meat. They 
succeed in all soils and all our agricultural districts suit them, 

There are two chief varieties, differing in size and colour : (a) large, 
flat and greyish-yellow ; [b) small, flat and greyish-green or reddisli-grcy . 

Tike beans, lentils axe grown b^’* the small fanners on small odd 
strips of soil at the side of those crops which precede wheat. Tlie pre- 
paration of the soil is the same as for beans and peas. They are 
sown in April and May at the same time as beans, by hand, 120-140 
kg. per ha. for the small variety and 150-180 kg. for the large. 

During growth they are regularly weeded, and at harvest arc 
pulled up, well dried and threshed by horses or with a flail. 

Broad beans. 

They are much less common than the other legumes. The two chief 
varieties are grown on very limited areas. The large {Vida Faba 
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major) has been grown the longer, and only in kitchen gardens, for 
the pods and beans, which, in a green state, form part of the food 
of the urban population. 

The small variety {Vida Faba minor), though very important 
as a cattle feed, is grown over small areas by the large farmers and on 
the Government farms. 

The place occupied by the broad bean in crop rotation and the 
way in which it is cultivated, are the same as for the bean. 

Chick peas, wpins, and soya. 

Chick peas are also cultivated over small areas, mostly in the 
warmer regions, such as Bessarabia for instance. The most common 
variety is of medium size, like peas, round and yellow. The urban 
population, especially the Greeks and Armenians, eat them dried. 
Their cultivation is similar to that of beans. 

In addition to the plants already enumerated, the lupin should 
also be mentioned. In spite of its importance as a cattle feed, it is 
grown very little. The best known varieties are : Lupinus albus, 
T. luteus, ly. angustifolius and I/, polyphyllus. 

None of these have become naturalised in cultivation. 

Twenty years ago extensive propaganda was carried on in favour 
of different varieties of soya (Chinese pea) ; aU the varieties introduced 
into Roumania however remained on the experimental field ; none 
succeeded in holding its place or even passing into field cultivation. 

Dr. M. Chirixescu-Arva, 

Professor of the Academy 
of A^rioi^Uturey Cluj. 
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STATE IRRIGATION, AND AGRICULTURE IN THE SOUTH 

OF ITALY. 


Extension of Irrigation in Itaey. 

The problem ot the greater extension ot Italian irrigation is 
now engaging the undivided, attention ot technical experts and stu- 
dents and is perhaps the most important ot the many means by wliicii 
it is soug.ht to obtain the greatest increase in agricultural production 
as a means of subsistence for the 40 millions of Italians inhabiting 
an area ot scarcely 300,000 sq. km. and having only Hniited pos- 
sibilities ot emigration. 

One of the most eloquent proofs of this tendency was the meet- 
ings held at Milan, the first, on public waters, last October, and 
the second, on irrigation, in April, on the most important questions 
regarding technical matters and hydraulic legislation. A further 
meeting will probably be held at Naples next autumn at wHdi, the 
same subjects will be examined from the point of view of the rerpnre- 
nients of the Southern and Insular regions. 

As is known, the prosperity of one of the most characteristic 
forms of Italian agriculture, that of the zone on t.he left bank of: tlie 
Fo, is due to the irrigation carried on there hj methods from wlucli 
it may be said every country in the world lias drawn instruction. 
Its traditions go back to the dawn ot time, and, not to speak oi: tlie 
Etruscans who are said to have been the :first who dammed tl:ie course 
of the Po, it is an 'undoubted fact that at the time of the Romans 
there were canals and irrigation. Among other liivStoric alliisious, 
is that of the well known line in the Georgies of Virgil : 

Claudite jam rivos pueri — sat frata bibemnt. 

There are also canals in this region of the most remote anti- 
quity, the origin of which has not yet been traced, but which can 
most probably be referred to the Roman period, when the Paduan 
Valley had attained a very high degree of economic prosperity. 
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Here the utilisation of the waters found a most favourable ap- 
plication in a combination of natural sources of supply with the most 
admirable devices of human art. First there were the ample stretch- 
es of perpetual ice and snow in the Alps, which, when they melt, 
form a valuable supply of water in the summer season, whence the 
large rivers of those regions enter one of their periods of flood in May 
or June.* The great lakes at the foot of the principal range then act 
as reservoirs to hold the waters when they are at their highest. 

legislation helped to improve these favourable conditions, 
facilitating the construction of canals, even those of the smallest 
capacit3^ by permitting the occupation of the territories traversed 
by them, and by means of the weU known constitution of the tempo- 
raiT subjection of the waters {service of coacitve acqueducfs) of which 
there "were still traces in the early centuries of the Middle Ages. The 
Proprietors’ Unions then soon sprang up, which by co-operation ren- 
dered the benefits of irrigation less costly, while from the XII and 
XIII centuries the communes and local domains constructed great 
canals which still arouse the wonder of engineers and to which the 
Unions themselves could thus connect their smaller tributary wa- 
terways. All this activit}^ was still further aided by the constitu- 
tion of the absolute freedom of possession of landed estates, which 
was early freed from feudal bonds and regulated by the principles 
of Roman jurisprudence, whereby for the first time perhaps in the 
economic history of the world was formed an industrial agriculture 
with business coimections between the capitalist and salaried con- 
tractor, as It continues to exist at the present day. This was a great 
advantage for that region, the soils of which, without the aid of the 
water, would only give a low yield because most of them are not 
very fertile owing to the prevalence of silica. 

Work on a large scale however in Lombardy and Piedmont came 
to a standstill for a long period during the foreign dominations af- 
ter the XV century, and was only resumed on the constitution of 
the State of Italy, Already in 1859 Piedmont was begining 
the construction of the Cavour Canal, when it declared war on Aus- 
tria, and the new Government also encouraged a number of other 
works which transformed vast tracts in the subalpine regions. To 
form an idea of only a part of the activity in this field it will suffice 
to recall that the Cavour Canal, with the others forming part of the 
same system, had already in 1908, in the region bounded by the 
Po and Ticino, 454 km. of principal sectors, 285 of branches and 
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754 of secoBdar^^ watemays, besides an infinity of minor networks. 
Tbe canal lias a capacity or about 200 c. metres of water per second 
and supplies water to perhaps more than 200,000 hectares oi 
soil. 

All equally important work was carried out by private iiieaiis 
aided by large Government subsidies, provided by special legislation 
in 1873, modified in 1886 and 1915 and in subsequent yeans and 
united in one code in 1923. By it the State undertakes to subsid- 
ise irrigation works, including the smallest, down to i litre per 
second, with annuities of 3 % of the cost for the first 10 years and 
2 % for a further 10 or 20 years according to the extent of the irri- 
gations, and I % for a third decade. 

The Itauian Government and Irrigation. 

A special Department at the Ministry of National Economy 
supervises the distribution of the subsidies and as far as possible 
makes enquiries and researches and encourages the work in various 
ways. A most important part of its work in the past was the com- 
pilation of the hydrographic chart of Italy, in which, on a scale of 
I to 100,000, are marked the irrigated and irrigable territories, 
natural and artificial water courses with their measures of ca- 
pacity, where ascertained, projects for artificial basins and much 
other useful information. The chart itself is accompanied by val- 
uable monographs illustrating the hydraulic and irrigation systems 
of each province, showing the modifications in the system, projects 
for its extension, and all other matters relating to the water supply. 
This most important work, in spite of the paucity of means with 
which it was carried out, might still serve, after slight modifications » 
of brought up to date and with the aid of a sectional geometric sur- 
vey, now completed for a great part of the Kingdom, to show the 
present topographical state of the Italian irrigation system. 

The Ministry of Public works is making a series of most useful 
investigations through a Hydrographic Department whose special 
duty is to examine the basins of ah the water courses. This was 
already completed before the war for fully a third of the Country 
and the “ Magistrate delle Acque del Veneto to whom is confided 
the care of the water supply for the whole of that district, gave 
effective assistance. Great activity was shown in the formation 
of rainfah estimation stations, which in the peninsular and insu- 
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lar zone a few years ago barely numbered 371, wbile in 1919 they 
bad already risen to 1071. 

Tbe legislation on irrigation was afterwards completed by that 
on public waters, first by tbe law of 1884 and then by tbe decrees 
of 1916 and 1919. Tbe decree or 1919 radically modified tbe pre- 
ceding one, for it ratified the principle that all tbe water supplies 
from public sources should only be temporary and subject to an- 
nual control, even if possessed from time immemorial. Thus con- 
cessions are limited to a period of 60-70 years for tbe larger ones 
by motor power used for irrigation and of 30 for- tbe other smaller 
ones, after which period tbe State might not renew them and might 
take over wholly or in part tbe installations and appurtenances ac- 
cording to tbe circumstance of the case. Many objections how- 
ever have been raised against this legislation and in tbe meetings 
held it was strongly opposed, a resolution being passed in favour 
of its radical modification. 

Irrigation in the South of Itaty. 

There are many aspects to the problem of irrigation in Italy 
owing to the great differences between tbe various localities, and 
more especially between the great Paduan Valley, tbe Peninsular 
part along tbe Appennines, and tbe Islands. In tbe Appennine 
range there are no high mountains with perpetual snow and ice 
to ensure a copious supply of water in tbe summer season, also 
between its watershed and the sea there are, especially on the Adriat- 
ic side and still more so in the Calabrian region and the Islands, 
very short slopes, sometimes measuring only a few kilometres. 
Hence the water courses are very numerous, but most of them have 
limited basins and, especially, a torrential system, whereby they 
contain abundant supplies of water, sometimes to an injurious ex- 
tent, in winter, and very little or none at all in the summer, when 
there is the greatest need of it for irrigation. With the exception 
of a few canals of small capacity in Tuscany, Umbria and the Cam- 
pania, in the whole of the remaining territory under examination 
there are only very small networks, and the subsoil furnishes one 
of the most frequent sources of water supply. 

In this region on the other hand irrigation water is of the great- 
est advantage, even when the consumption is infinitely less than 
that in the North. In the Southern provinces indeed 300 cu. me- 
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ties of water per hectare can suffice for garden and other green 
crops, and soiiietiiiies there are cases of a much .smaller constiiiif)” 
tion, whereas in the Paduan Valley not less than 5^0 are given. 
Ill Sicily and Calabria with a constant supply of i litre per sccoiKh 
3-4 hectares of citrus fruits are kept in condition, and about 
of garden crops, whereas in lyombardy such quantity is barely 
sufficient for i hectare of meadow and 30-30 ares of rice. The fact 
is that, whereas in the North irrigation water is at most a means 
for increasing crop production, possible even without irrigation, 
so that it must be applied with a certain liberality, in the extreme 
South and in the Islands it renders certain crops possible which other- 
wise could not live. Moreover there is no crop there which does 
not derive the greatest benefit from even a modest supply of water, 
from wheat to the vine itself, especially where it is necessary to 
make tip for the serious lack of summer precipitations, which some- 
times endangers the yields of woody crops. 

A great part of the Southern and Insular regions indeed during 
this period has oiity 50-100 mm. on an average, and not infrequeni - 
ly there are years in which from the beginning of April until No- 
vember scarcety a drop of rain falls. Where however there are no 
woody crops, after the grain harvest no others are possible, nor 
throughout the year are any possible except those sown in Autumn. 
In such conditions therefore, if small quantities of water are avail- 
able, say from 2-3000 cu. metres, i. e. scarcely 0.25-0.35 litres per 
second for a period of 3 months, this is sufficient to return a good 
yield from so rich a soil, which during the whole of that period would 
have remained unproductive. And then the hot vSouthern sun, 
so trying if accompanied by drought, becomes on account of i!.s 
intensity so much more effective for production. 

For this reason the yield of irrigated soils in the South is, all 
other conditions being equal, superior to that of the same in the 
North, for in addition to the action of the water in the warm season 
there are added the effects of the mild climate of the previous win- 
ter. In any case the economic effects of irrigation are most con- 
vincingly shown by the recent figures relating to agricultural pro- 
duce returns. 

hast year a general revision of these figures was made, and 
they were quoted for the whole Kingdom in gold lire, as was the 
case for the land on ist January 1914. The returns relating to gardens 
and citrus crops have, shown from their exceptionally high figures 
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Ilow the 3del(i ot the soil benefited from inigation water. The 
first for instance, at Milan, reached a possible maximum of 600 lire 
per hectare for that commune, and in the province and generally 
throughout hombardy they are not above 450, whereas in the xieigh-» 
botirhood of Naples garden crops rise to -1000 lire and in the pro- 
vince 800-900 are frequent, while at Palermo they are 950. In 
the same districts, where the best dry soil does not give returns of 
.above 80-100, irrigated soil easily attained 250, 300 and even 400. 
'The figures for citrus fruits are even more characteristic : those 
for the best in the provinces of Naples, Caserta, Reggio di Calabria, 
Catania, Syracusa and others, attained maxima of 1400 and even 
1500. Returns of iooo«-i30o are frequent, and no first class citrous 
areas, even in the least favourable conditions, were at less than 
800, always of course in gold currency. Only water renders pos- 
sible such miracles of production in which these high profits are 
possible. 


Irrigation work in the South of Itaey. 

In the majority of cases the water comes from small springs, 
mostly drawn up from the subsoil and very rarely from canals with 
a constant supply in the summer season, for the reasons already 
given. The pumping up of water is mostly practised in districts 
far from the coast, and in the past it was almost solely done by 
animal power on the pulley system, the apparatus being sometimes 
of very rough construction giving necessarily very limited results. 
Today however the number of installations worked by mechanical 
and electric motors is continually on the increase, and in some 
coastal zones, as for instance in the Province of hecce and in 
Sicily, wind-motor installations are also working. 

Moreover the methods by which in some provinces water is 
sought and drawn from the soil are surprising. Of these one of the 
most characteristic is that of the filter galleries^ so numerous and 
continually on the increase in the Province of Messina, and some 
examples of which are also to be found in that of Palermo, They 
are works constructed under the beds of the numerous short local 
torrents to hold up and collect the subterranean waters which flow 
down into them. The torrents themselves flow through channels 
which they have worn in formations which are mostly granite and 
■^'Schist, sometimes calcareous, and which have then become filled 
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with pebbles and gravel, among which the waters disperse to the 
sea. These deposits are then banked up with subterranean dykes, 
which do not emerge on the surface, but which hold back the 
water. Then, at the base of the dyke, is constructed a galleiy fur- 
nished with pipes which draw off the water, and these, tliroitgli 
a canal which connects with the gallery, are conducted to irrigate 
the land lying below, sometimes also suppl3dng motive power. 

An investigation made by Prof. Guido In'I^ERRBRA (ij in 
1907 gave a list of about -twenty such works and of 10 others in 
course of construction, besides several requests for water supply. 
Some of the first-mentioned dated back to the XVI century, and 
these generally had a minimum capacity, in some cases even 5-6 li- 
tres a second, and very few approached 100 : many had galleries 
at a depth of 20-30 metres below the bed of the stream, some even 
at greater depths. Thenceforward their number has been increas- 
ing considerably. 

The above mentioned works cannot therefore supply water 
except at a very high cost, so that even before the war they gave 
I cu. metre at not less than 18-20 centesimi, and a citrus plantation 
requiring 2500-3000 cu. metres incurred an expense of as much as 
600 lire a year, and now from 5-6 times as much. But at the same 
time soils of low fertility produced as much as 100-150 quintals of 
oranges and 150-200 thousand lemons, or a gross profit of 3, 4 and 
even 5 thousand per hectare in gold currency. 

Not less important economic results are obtained from the 
cultivation of green crops or even the simple cultivation of lielcl 
crops, from which, even with modest irrigation and suitable fer- 
tilisation, seven crops a year of lucerne, with 120, 130 and 
even 150 quintals of hay, have been obtained. This is the most 
convincing proof of Heuze^s saying that ** two of sun and two of 
water do not make four bm eight and perhaps also sixteen in coun- 
tries with a warm arid climate, where the agriculturist who carries 
out improvements can scarcely turn to any but woody crops and 
to the utilisation of the very small streams of water he succeeds 
in finding. 

(i) CtriDO IisTFEKKERA. Ths Sources of Water Supply from mder the Beds of 
Streams in the South. (« Ee deiivaaiiojii subalvee del Mezzogiomo »). Cataiik, Battiato, X907, 
Page 58 and foil The aiitiidr however declares that he has exainined only the cMef 
snbalvean sources, leaving aside the smaller ones with which, are collected, even with, 
short galleries, streams of waler to irrigate a few ares of citrus fruits or garden crops. 
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The ingenuity shown in the construction of the filter galeries 
is equalled by that, no less ingenious, of the so-called crown re- 
servoirs in the Province of Piacenza. They consist of reserves 
formed by surrounding the base of a hill with banks of earth in a 
half-moon shape (hence their name) to collect the waters which flow 
from the higher land, or are conducted thither by small streams 
close by. They are very modest works which rarely have a capacity 
of more than 100,000 cii. metres, but which supply water at a very 
low cost and might be extended to many other districts. 

Moreover, the construction of large artificial basins has also been 
one of the problems solved in the last 30 years, and the law of 1919 
has encouraged it by setting aside for the purpose subsidies up to 
8000 lire annually for 50 years for every million cu. metre 
collected. Several such works are already in use in various parts 
of Italy, such as Bragimone (Bologna) and Tirso in Sardinia, and 
some immense works are in course of construction, among which 
are the Sila lakes in Calabria and those of Cosenza and the reservoir 
of Upper Belice in the Province ot Palermo. The great heights at 
which the , waters are collected will enable hundreds of thousands 
of horse-power to be developed for use in agriculture and industry 
and the waters will then be used for irrigation. Moreover, plans 
for several others have been completed — the State has been wait- 
ing several decades for them — and when the works thus planned 
have been carried out, tens of thousands of hectares will have their 
present low yield much increased and fully assured. 

But though such works have a brilliant future owing to the 
double advantage they will confer of motor power and irrigation, 
we consider that, for the present, preference should be given to the 
smaller schemes, because of more immediate advantage. When 
these are in extensive use, the farmers themselves will very probably 
request the Government to carry out the great projects in order 
to extend irrigation, the advantages of which will have been appre- 
ciated more fully and their application to agriculture will have 
been well learnt. 

In the work now being carried out in the districts of the South 
the small canals, mostly ot a few litres per second, are still in the 
majority : the unit of cost is much greater than for those of large 
and medium size in the Paduan Valley, but, on the other hand, 
the results are greatly superior and the scarcity of supply is some- 
times compensated for by the increased number in which they are 
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found. And it is on account ot the great returns they bring that 
they should be sought after and retained even by costly devices 
which elsewhere would result in a loss ; such devices consist espe- 
cially in underground investigations at considerable depths for taking 
advantage ot the costly filter galleries already described. 

The application of mechanical motors, whicli raise a cubic me- 
tre of water at a cost 7+ Vs animal power, 

has enabled very deep springs to be utihsed, so that in Sicily for 
instance, there are installations which draw water from a depth of 
30 to 50 metres, for the irrigation of garden crops and citrus fruits. 
The supply of electric power in the country therefore, may become 
one of the most effective means of agricultural improvement and 
increased production, especially where it is available at a veiy- re- 
duced cost through the agency of natural waterfalls, or water re- 
tained in artificial reservoirs. 

Small irrigations. 

All these problems relating to small irrigations, and stiU more 
those in the warm arid regions of Italy, were not taken into consid- 
eration until very late, by the legislation already referred to. That 
of 1866 indeed, which granted annual subsidies of 3, 2 and i % 
respectively, during the three decades succeeding the completion 
of the works, reduced these .subsidies to “/j of the above figure 
for supplies of less than 100 litres per second and only in exceptional 
cases granted them to those ot less than 25. The Apennine region 
and more especially the South and the Islands, thus remained 
excluded from the benefit of the sirbsidies, in spite of the more 
unfavourable conditions existing for irrigation undertakings. 

This was made clear only later : the writer was perhaps the first 
to take the question np in a report to the Congress of Italian Agri- 
culturists at Cagliari in 1905, and spoke in favour of the same prin- 
ciples at the Royal Commission on Irrigation appointed in 1910, 
after the enquiry as to the conditions of the peasant farmers of 
the South and of Sicily, which enquiry drew special attention to 
the necessity of encouraging by every means the increase of agri- 
cultural production. In consequence of this, the subsequent laws 
extended the benefits of the larger subsidies to canals having a 
capacity of one litre per second, even increasing them for these small 
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schemes and allowing them to be converted into total grants to be 
paid in advance, or to serve as a loan guarantee. 

Meanwhile, with or without State subsidies, energetic work is 
being carried on everywhere in the matter ot seeking and utilising 
.subterranean and artificial waters. Along the Apulian shore from 
Gaigano to Bari, by means ot the former, sterile sand dimes have 
been converted into gardens, and there also even brackish waters 
are utilised. Elsewhere, for instance in the small province ot Cam- 
pobasso, in a few territories, 10-12 Irrigation Associations have al- 
ready been formed, in spite of the prediction that this kind of in- 
stitution cannot become established in the Southern provinces. 

It is still a question however of small schemes, the prevalence 
of which is also shown in notes for a work by Cav. Oronzo Vai^EN- 
TiNi, of the Ministry of National Economy. He points out that 
in a single year 148 subsidies were granted, of which only one was 
for the large work ot the “ Vittoria del Piave Canal (Treviso) 
for 33 000 hectares, and the remainder for a total area of 5838, or 
an average of 36 ha. each. Indeed, whereas in Piedmont, Eom- 
bardy and Veneto, there were in aU 62 requests for 3994 ha. in ad- 
dition to the aforesaid large one, i. e. an average of 68 ha., each, 
in the rest of Italy there were 85 for 1344 ha., or 15.81 ha. each. 

The state of the Italian budget did not allow of setting aside 
more than 3 millions yearly for these subsidies, in which are also 
included those for substituting mechanical motive power for the 
installations for pumping up water already existing. Such a sum 
however is inadequate for the needs of the Country, where to-day 
is seen the exceptional activity already referred to in seeking and 
utilising every kind of water resource, and especially subterranean 
ones, the more so that the subsidies in question would soon be re- 
turned to the State in the form of an increased volume of taxes, 
direct and indirect. Nevertheless, up to 30th June 1923 the State 
has subsidised irrigation works costing over 41 million lire to the 
extent of about 40 % of the cost, and the 1923-24 budget grant- 
ed about 3 millions to projects completed for more than 1000 hec- 
tares of soil. Many others for large and small irrigation works 
are now being examined, for which it may be estimated that in a 
year or two Italian finances will aid irrigation to the extent of 5 mil- 
lions yearly for about 30 years. Through the application of the 
Royal Decree of ii December 1921, which subsidises investigations 
for subterranean water for the purpose of irrigation, and for human 
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and animal drinking purposes, subsidies have been given to the 
amount of 50000 lire, and finally 25 boring apparatuses have been 
acquired and handed over to the care of the Travelling Chairs of 
Agriculture, who grant them for use by those who intend to make 
borings for subterranean water, and several such have been made, 
some to a depth of as much as 100-150 metres. The total area of 
irrigation work now being examined may be estimated at about 
100000 hectares, the majority of which are investigations for sub- 
terranean water. Moreover the continual effoiis being made all 
over the Country' and especially in the Peninsular zones and in the 
Islands show the great influence of the diffusion of electric motor 
pumps in extending irrigation and the economic advantages at- 
tendant on their use, and how necessary it is to carry on special 
work in aid of this system (i). 

Conclusion. 

From wliat has been said it is evident that the Tliird Italy has 
been able in this field also to carry out her task with honour and 
to develop a programme of activity and work which disposes of 
the dolce far niente legend so unwarrantably and detrimentally 
attributed to her. 

The efforts she is making and has also made in the past to over- 
come the natural difficulties created in a territory in great part 
hilly and mountainous, and too often infertile by a climate which 
is arid over fully half of its extent, show the nature of the energy 
wteh still animates the old Italian race and the truth of Vittorio 
Alfieri's maxim that to the plant man Italy was always a pro- 
pitious land. 

Prof. Oreste BordictA, 

Royal Higher School of Agriculture, Porlici, 


(i> I tender my sincere thanks to Cav. Valentini of the Hydrographic Department 
of the Italian Ministry of National Economy, who has furnished me with ^ome of the 
data and much of the information contained in the present article. 
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METHODS OF MECHANICAL ANALYSIS OF SOILS. 


Some years ago I received from a colleague in X. some soil sam- 
ples with the results of the mechanical soil analysis. Table I shows 
the results of the investigations carried out at X*, and at Groningen, 
of three samples of soil with the humus removed. 


Tabi^b I. 


Soil Sample No. 

1120 

II2I 

1122 


Fraction 

X 

Gron. 

X 

Gron. 

X 

Gron. 

1 

0/ 

/o ^ 

1 

1' I . . . 
ill . . . 

in . . 

( IV. . . 

^ CaCOj . 

1 i 

33.6 

42.6 
20.3 

3.2 

61.7 

22,2 

10. 1 

0.2 

5-8 

47.8 

31.4 

17.5 
3.8 

70.3 
15.I 

10.3 
4.0 

0-3 

2.7 

9.1 

32.9 

55-3 

, 

ns 

5.S 

E2.5 

S0.4 

0.0 


I am convinced that results of the kind shown in this table 
will be the rule in the case of comparative analyses conducted in 
different laboratories. 

The great differences arise mainly from the methods of pre- 
paration followed. It is hence a first essential to come to an agree- 
ment on the method of preparation of the soil samples for mechanical 
analysis. 

The principal object of this article is to describe and to justify 
those methods of preparation which were finally adopted after a 
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number of analyses conducted in the writer’s laboratory jointly by 
A. Dekker, M. Dekker and H. Osterveed. 

The second part of the mechanical analyses of soils, namely 
the separation of the soil particles after the preparation of the sam- 
ples, was always effected in the Atxerberg decantation cylinders 
and the samples were separated into the four Atterberg fractions. 

In conclusion I propose (under heading B) to add some obser- 
vations in regard to the new sedimentation methods, as followed 
by WiEGNER, OniiN, Robinson, and Xraxjss. 

A) THE ATTERBERG METHOD OF DECANTATION. 

At the first meeting of the Committee for the study of Soil Mecha- 
nics and Physics in Berlin, on 31 October 1913, I referred to the 
important influence of the preparation of the soil sample on the 
results of mechanical analysis. On that occasion I recommended 
a method by agitation with subsequent decantation, of Fraction I 
with dilute ammoniacal water, and of Fractions II, III, and IV with 
water (i). These fractions are the four Atterberg fractions : 
the decantation is carried out in accordance with Atterberg’s 
directions, in the Atterberg cylinders (2). This type and method 
of decantation, as also the division of the soil particles according 
to Atterberg into four fractions (2-20-200-2000 p), was retained 
throughout the analyses now to be described. 

As long as the soil contains calcium carbonate or humus or both, 
the employment of the method of agitation is hampered by difficul- 
ties of various kinds : 

{a) the calcium carbonate and the humus are distributed 
by the agitation over the different fractions, and accordingly, to de- 
termine the content of the sample in mineral particles of different 
sizes, the calcium carbonate and the humus must be determined in 
each separate fraction and removed. It may be noted here that 
the determination of the humus by means of ignition of the frac- 
tion is misleading, as the Fractions I and II contain in the weathered 
silicates considerable quantities of hygroscopic moisture. 

(b) Calcium carbonate and humus cement the mineral part- 
icles of the soil, and the aggregates thus formed are not fully se- 
parable by agitation so that the dilute ammoniacal water used in 
decantation of Fraction I cannot dissolve aU the organic matter. 
The presence of these cementing constituents (calcium carbonate 
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aiid lititiiiis) is also to be detected in the fact that the decantation 
especially of Fraction I and also of II takes a long time. 

(c) It is not unlikely that the quantities of calcium carbonate 
and htimtis stiU present exercise an influence on the flocculation 
of the mineral soil particles. In the case of the decantation by 
the Attbrebro method this influence becomes in practice very 
small : in the processes followed by Odejn, Wibgnbr, Krauss and 
RoBDsrsoN, small quantities of calcium carbonate and organic mat- 
ter must modify the results not inconsiderably. 

I have attempted to obviate these difficulties by substituting 
for the agitation method the English method (3), viz., treatment 
with HGl and decantation with NH^OH. By the English method 
the soil sample is worked up with HGL As this operation is labor- 
ious and also gives rise to errors of a subjective kind, I have pro- 
posed to stir the soil sample with cold HGl and indeed with 100 cc. 
0.2 n. HGl excess of what is required for the solution of the cal- 
cium carbonate (4). 

As early as 1921 I observed that the Fractions II and III 
in the case of soils rich in humus continue to retain humus. It proved 
later that treatment with cold dilute HGl does not even succeed 
in dissolving all the carbonates in solution, as is shown by the fol- 
lowing figures : 


Tabbb II. 


No. of Sample 

Total CaCOg 

1 CaCOa in the fraction 

I 

II 

III 

IV 

B 1459 .... 

9.26 % 

6.84 

2.41 

O.OI 

0.00 

Bb 17 - • . • 

12.57 % 

10.47 

1.68 

0.42 

0.00 

Bb 29 ... . 

11,12 % 

8.50 

2,30 

0.32 

0.00 

Bb 74 

4.06 % 

1.74 

2.09 

0.23 

0.00 


The following procedure may be adopted to overcome these 
difficulties : 

The organic matter is removed By boiling with by the Robin-’ 
son method (5), while the carbonates are dissolved by boiling with a small 
excess of dilute HCl, (100 cc. 0.2 N. HCl excess). 

At the Rome Conference (May, 1924) some opinion adverse 
to this preparatory treatment was expressed, both during the 'offi- 
cial discussion of the subject and also in personal conversation. In 
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particular the emplojinent of acids, especially of boiling acids, was 
deprecated. On this account I shall deal with the question of the 
preparation of the soil samples with boiling HCl in more detail. 

Treatment of Soie sampees with Hydrocheoric Acid. 

I submit the following five observations for the consideration 
of opponents of the HCl treatment. 

I. Comparison of the HCl treatment with the agitation method, 
in the case of clayey soils free from CaCO^ and humus. — All scientists, 
including those who intend to make use of the soil in the least 
altered form, prepare the samples to some extent before decantation. 
(The various methods are : crushing and rubbing down with rubber 
pestle, brush or the finger, with addition of a little water, simmering 
with water, etc.). In all these methods a fairly considerable subjec- 
tive error is inherent : the more forcibly the sample is rubbed, and 
the longer it is stirred or boiled in water, the higher is the content 
in small particles (Fraction I, resp. Fraction I-II). The method by 
agitation (i) was in this respect undoubtedly a great step in advance, 
and various opponents of the HCl treatment have consequeirtly 
adopted this method of preparation. I desire to call the attention 
of these objectors to the results of analysis of a sample 1458, 
which was completely free from CaCOj and organic matter, the 
single soil particles thus being cemented together not by calcium 
carbonate and humus, but only by gels of Al^Oj-SiOj-Fe^O,. 


Tabee hi. 


Method of pireparatioii 

1 B 

I 

crceufage content in fmetion 

1 n j HI I IV 

a) Agitation (X) 

b) modified F,ugHstL method (4) 

■c) as (h) but boiling with HCl 

d) Boiling with H2O, decantation with 

53.B 

54‘<=> 

54-9 

27.5 

[ '1 

! 

28.2 i 
28.7 
28.0 
37-9 

17,8 0.2 

Ib.t) 0.4 

xO.S 0.3 

34.4 


The decantation of Fraction I took place in {a) with ammonia- 
cal water immediately after the agitation : in the case of (6) and 
(c) also with ammoniacal water, but only after the HCl and the 
salts that had passed into solution had been removed by decanta- 
tion with water (6). The differences between (a), ( 5 ), and (c), are 



INI^SRNATlONAi; SOQSmY OF SOU, SaENCE 7O9 

very slight. This becomes the more obvious, when methods {a), 
(b) and (c) are compared with (d). And as already remarked the 
results foEowing on the (d) preparation are influenced to a large 
■extent by the length of the boiling. 

2. The ' sandy ' character of the sand fractions. — K is of 
course a difficult matter to distinguish which of the methods 
{a), (6), (c) or {d) yield the true mechanical composition of the 
soil sample 1458. The simple fact that method (c) gives the 
highest content in Fraction I is no evidence for its correctness. 
Perhaps the following considerations may be of use in judging of 
the different kinds of preparation. Fractions III and IV are caUed 
the sand fractions, and it is therefore desirable that after decanta- 
tion of the Fractions I and II a reafly sandy mass be left behind. 
This is the case with methods {a), {b) and {c). When method {d) 
was followed, however, the fractions III and IV, viz. 34.4 + 0.2 
= 34.6 per cent., formed after evaporation a fairly compact mass, 
which might be caEed ‘ clayey but even when rubbed between 
the fingers had no sandy feel. The separation between ' clayey 
and ‘ sandy ' particles was thus not accomplished by the {d) method. 

The writer has made further experiments to see if the beha- 
viour of the fractions towards different colouring matters may per- 
haps throw light on the point. Whereas the particles of Fraction III 
obtained by the methods {a), (6) and {c) only fixed a small quantity 
of colouring matter (methyl violet), the result was on a much larger 
scale in the case of the particles obtained by method {d). I should 
like to recommend colleagues to make further experiments in this 
direction. It must be remembered that it is a question of a kind 
of adsorptive fixation so that the concentration and the quantity 
enployed of the methyl violet solution is of importance (7). 

3. Examination of Fresh Soil Samples. — The following investiga- 
tion is calculated to remove the prejudice against the HCl treatment. In 
February 1921, after a very wet winter a recently formed soil (Finster- 
wolderpolder, Prov. Groningen, dyked 1819) was examined. The soil 
was quite wet and contained 27 % water (dried at 105® C.). In 
comparison with other soil samples taken in the neighbourhood the 
volume weight (the weight of 100 cc. of soil in the natural condition in 
dry matter) and the specific weight are 1.25 and 2.5 respectively. The 
pore space is thus nearly 50, and if all pores are filled with water, the 
water content becomes nearly 28 per cent. Half the sample was 
examiued in the wet state, the other as air-dry fine earth (size of 
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particles 2 mm.) and the following procedure was adopted in the 
preparation of tiie samples : 

(а) Stir witli H .0 in a mortar, allow it to settle, pour oil into 
a litre (8), stir the remainder again in the mortar with water 
and pour off, repeat this several times, and finally rinse the whole 
soil sample into the litre flask. The litre flask is very slowly rotat- 
ed in a rotary apparatus for two hours a day for two days, the con- 
tent is rinsed into an Atterberg cylinder and Fraction I is decant- 
ed with water only. Fractions II, III and IV are as usual decant- 
ed with water. In the different fractions the content in CaCO^ 
is determined and subtracted. The fractions are dried at I05°C. 
and not ignited. 

(б) according to the English method as modified by the wri- 
ter (4) the sample is agitated with 100 cc. excess cold 0.2 N. HCl , and 
decanted first with, water and then with ammonia. Fractions II, 
III and IV are decanted with water, dried at 105° C. and not ignited. 

Finally the air-dried soil sample was treated according to the 
new method, i. e. boiling with and 100 cc. excess 0.2 N. HGl 

and then treated as under (&). 

It may be noted that only Fractions II, III and IV were weighed : 
the weight of Exaction I was reckoned from the difference. In 
the same way tEe CaC03 was determined only in the case of frac- 
tions II, III and IV, and in the case of I was estimated by dif- 
ference. The resnlts are shown in dry substance (see Table IV). 

Eater on it proved (see below) that the calcium carbonate does 
not pass completely into solution on treatment with cold HCl (me- 
thod i). The figures of Fraction II (possibly also of Fraction III) 
are accordingly probably too high with method {h): the figures re- 
lating to Fraction I (44.1 % and 45.5 %) are correspondingly some- 
what too low. 


Tabee rv. 







Content in fractions 

Soil Sample 2 Sro. 851 


Metiiod 

Humus 

CaCOs 










,X 

1,1 

III 

IV 

.1 1 moist . . , . , 

2 i » ■ • i 

1 

a 



8.8 

42.2 

31.S 

1 6. 9 

0 . 3 ' 

b 



8.8 

44-1 

30.0 

■16,5 

0.5 

3 ’jairdried fine earth. 

1 a 

..... 1 

1 i 

1 8.8 

'25.5 

136.6 

! 28.6 1 

0.4 

4 ^ » 1 

1 ^ 

1 


^ 8.8 

45-5 

30*4 

15-0 

0.3 

5 airdried j 

HjOj-HCI 

2.6 

1 8.8 

4S.3 

25.0 

14.8 1 

0.5 

i 


(boiling) 
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It appears from the above that the treatment of the wet soil 
samples with water only (Method No. i) yields almost the same 
results as the treatment with HCl (Methods 2 and 4). Also the 
differences between the results of (&) (Methods 2 and 4) and of the 
new method (boiling with and HCl), or method 5, are not 

great. On the hand the differences are quite considerable between 
method 3, i. e. (a) applied to the air dried sample, and the other four 
methods. It is unconditionally established that the results of me- 
thod 3, i. €. rubbing up of the airdried sample with H^O in a mortar 
and rotation with water, are incorrect as regards the mechanical 
composition of this soil On the other hand it is proved that the 
treatment of the sample with cold HCl (No. 2 and 4, method (&)) 
and similarly with H^O. (the Robinson method) and boiling HGl 
(Method No. 5) gives figures, which in any case do not differ very 
much from the figures of Method i, i* e. the treatment and decanta- 
tion of the wet soil sample with water onl^^ 

(4) Boiling with HCL According to the new method, boiling 
with HCl takes place and by theRoBiNSON H^O^ method with 100 cc. 
0.2 N. HCl excess; thus for example 10 gm. of soil with 7,5 % CaCO^ 
are boiled with 175 cc. 0.2 n. HCl and 25 cc. H^O for 15 minutes. The 
reason for this modification of the method is that the calcium carbo- 
nate is not fully dissolved by the cold treatment with dilute HCt It 
has bee n observed that the boiling acid dissolves the clayey substances 
in not inconsiderable quantities. The writer had previously noted 
that the cold acid also dissolves the clay (4), and the question arises 
now whether in this respect there is much difference * between 
the quantity dissolved by the cold acid and that by the boiling acid. 
Table V gives the results of an examination of certain samples. 
Naturally in addition to SiO., (Total acids), bases 

(CaO, MgO, K^O, and Na^O) are dissolved and in particular lime. 

The boiling HCl dissolves the SiO^ + AI3O3 + ^6^03 more com- 
pletely than the cold HCL The difference however is not great, 
and in any case there is no ground for the view that the quantities 
dissolved in cold HCl are negligible as compared with those dissolv- 
ed if boiling is effected. Hence the experimenter who does not 
hesitate to treat with cold HGl may also in my opinioii, confidently 
employ the treatment with boiling HCL 

In Table V the content in Fraction I and II and the total acids 
(Si03+Al203 +1^^203) are expressed in percentages of I and II (last 
column). Here somewhat considerable differences occur. In part- 
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Tabee. V. 



Percentage dissolved of dry substance 

Total 

acids 

Fnictioiis 

I'obiljh’iil 

Soil Sample No. 

In cold or 


AI2O3 4- 

I4' 11 m% of dry 
substance 

i 5 H Vm 

of Hit 


in boiling HCl 


PCjjOj 



cold .... 

0.8 

2.06 

2.86 


4-3 

795 

boiling . . . 

I. II 

2.60 

3-71 

5-5 

509 ■ 

cold .... 

n. q. 

n q. 

n. q. 

40.a 

n. q. 

boiling . . . 

0.77 

1.20 

1.97 

.,.9 

1898 1 

1 

cold .... 

1 boiling . . . 

6.42 

0.67 

1-24 

1.46 

1.66 

2.13 

1 76.3 1 

i 

1 2.2 

' 2.8 

1 

1900 ' 

1 

1 cold .... 

1 boiling . . . 

0*33 

0.64 

1.23 

1.53 

1.56 

2.17 

j 

1 : 

1 

i 2. 1 
[ 2.0 

1432 

boiling . . . 

0.80 

2.63 

3.43 

44.2 

7-7 

1433 

boiling . . , 

0.68 

2.52 

3.20 

43.4 

7.4 

1440 

boiling . . . 

0.64 

2.77 

3-41 

53.3 

6.4 


icular, taking tke last three soil samples, somewhat large quanti- 
ties in percentages of Fraction I and II are dissolved in the boil- 
ing HCl. These are three river clays of loamy character. A smal- 
ler total in SiOj, -I-AI2O3 H-Fe^Oj might have been expected. The 
proportion of Al^Oj+Fe^Oj to SiO^ is however greater in the case 
of these three soil samples than with the other samples. Possibly 
here we are dealing with a soil with a high content in easily soluble 
Fe^Oj. 

The question now arises whether any allowance can be made 
for the quantities that have passed into solution with the HCl treat- 
ment. They are removed on decantation of Fraction I according 
to the Atterberg method. In particular the acid will have dis- 
solved a good part of Fraction I. Of Fraction II perhaps a rather 
smaller part will be dissolved, while the Fractions III and IV, on 
boiling for 15 minutes with the very dilute HCl employed remain 
practically insoluble. Since the total of the acids is not large, it 
can without hesitation be taken into account in the case of Frac- 
tion I : that is to say, that no correction need be applied for the 
Fractions H, III and TV. 

5. Calcium Carbonate. — While hydrochloric acid is mainly used 
by the writer, on account of its solvent action on calcium carbonate. 
Some colleagues give a warning against the use of acids on that 
account. I am of the opinion that the size of the particles of cal- 
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cium carbonate is of great importance in judging of the soil, and 
that it is advisable to determine this. I am unable however to find 
any indication that the different fractions have been tested as to 
their content in CaCOj. 

I expressed an opinion in Rome in May 1924, that it would 
be advisable in the case of soils containing CaCOj to determine, by 
talring a second sample, the dimensions of the CaCOg particles se- 
parately. The immediate question however is, how the soil sam- 
ples 'are to be prepared for the determination of the dimensions of 
the CaCOj particles. The determination of CaCOj in the different 
fractions involves much time. In the soil sample No. 851 the re- 
sults with the methods i and 3 (wet and airdried soil samples, see 
Table IV) were nearly the same (see Table VI). In the case of 
this soil the CaCOj particles were already separated from each other 
by rubbing in water. 


Table VI. 


Soil Sample No. B. S51 

I CaCOj in percentage of dry substances 

I 1 

II 

I III 

IV 

Total 

(a) moist 

(a) airdried. 

4-5 

4-3 

1 

2.0 

2.0 

2,1 

2.4 

0.2 

O.I 

8.8 

8.8 


Treatment of the Soil Samples with 
(the Robinson method) . 

The proposal of Robinson (5) to boil the soil samples with 
to the point of removal of the humus involves a great advance. 
This is not the place to enlarge on the whole question of the import- 
ance of the HjO, treatment and I refer the reader on that account 
to the literature dealing with the subject (9). In a later article 
Robinson comes to the conclusion that the hydrogen peroxide 
has the effect of completely decomposing the organic substances 
which have become transformed into humus, or of depriving them 
of water, while it leaves unaltered the fibrous organic substances 
such as cellulose and lignin. Hence if the microscopic remains of 
roots etc. are removed by sifting, the treatment may be expect- 
ed to remove the humus either altogether or nearly so. 



714 


tNTEENATIONAI, ASSOCIATIONS 


How far this is' really the case, will appear from the following 
investigation. 

The preparation of the soil sample was effected, by the new 
method, i. e. boiling with H,Oj and HGl and decantation of Frac- 
tion I first with HjO and then with NH^OH and of the Fractions II 
and III with water. Fractions 11 , III and IV of this sample were 
first dried at 1050C. and then ignited. Table VII reproduces the 
results of Fraction II. On drying at I05°G. the soil sample No. 824 
gave a Fraction II of 16.04 % and on ignition, of 14.17 % of air- 
dried soil. The loss through ignition was thus out of 100 gm. of 
soil 1.87 gm. ; i. e. in a percentage of Fraction II, 1.87 X 100 : 
16.04 == II -7 % (Fable VII, last columm). The content in GaGOj 
and humus in dry soil is also shown in Table III. 

Tabi,e VII. 


Soil Sample No. 

% 

of dry substance 

Fraction II gm. out of 
100 gm. of air dried soil 

lyoss on 
ignition 
on 100 
gm. 
Soil. 

I^oss on 
ignition 
in % of 
Fraction II 

CaCOs 

Hmnus 

Dried at 
150® C. 

Ignited 

824 

11,9 

3.6 

16.04 

14.17 

1.87 

11,7 

463 

8.7 

0 

8.66 

7.37 

1.29 

14.9 

465 

8.7 

0 

8.60 

7-36 

1.24 

14.4 

849 

4.8 

0 

16.07 

14.36 

I.71 

10.6 

1100 

10.9 

0 

11.23 

9.76 

1.47 

13.1 

796 

9.2 

2,9 

23.38 

21.93 

3^-45 i 

6,2 

952 

5.0 

10.5 

20 62 

19.07 

1.55 i 

7.5 

800 

0 

10.7 

19.91 

18.72 

1.19 j 

6.0 

830 

0 

lO.O 

25.64 

24.37 

1.27 

4.9 

1061 

0 

4.0 

18.47 

17.52 

0.95 

5.1 

827 

i 0 

0 

19.03 

18.78 

0.85 

4*3 

828 a. 

0 

0 

24*37 

22,65 

1,72 

7 .x 

828 & 

0 

0 

23.63 

21.84 

1.79 

7,6 

569 

0 

8.0 

29.07 

27.37 

1.70 

5 .S 


On ignition of the Fraction II airdried at 1050G., a reduction 
thus takes place of the content in Fraction II amounting to from 
0.85 to 1.87 % on airdried soil : these figures are not large. On 
ignition of the Fraction III and TV a stiff smaller reduction takes 
place of at most 0.6 %, but more usually of some few tenths per 
cent. The reduction of Fraction 11 on ignition clearly does not re- 
sult from the undecomposed remnant of the humus left from the 
treatment by Hj^O^. For Fractions II of the three samples soils 
that are completely free from humus and GaGOg, viz. Nos. 827 and 
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828 (a) and (6), are also reduced by ignition, and in percentages 
of Fraction II (4.3 ; 7.1 ; 7.6) whicb are not less than the other soils 
free from CaC03 (for example, 800 with 10,7 % of humus and 6.0 % 
of loss on ignition), even if these soils are rich in humus. The loss 
on ignition of the soils containing CaCOg expressed as percentages 
of Fraction II, are however, with the exception of 796 and 952, higher, 
even if the soil is free from humus. The inference would seem 
to be, that Fraction II, even on boiling with dilute acid, may still 
contain some carbonate. Whether this is really the case has not 
up to now been further investigated. 

The seven soils that are free from CaC03 show on an average 
6 % of loss in ignition (as percentages of Fraction II), and as this 
loss is not connected either with humus or with CaCOj Fraction II 
thus contains an average of 6 % of hygroscopic moisture (min. 4.3 % 
and max. 7.8 %). The differences are probably due to the compo- 
sition of the Fraction, i. e. whether there is more or less weathering 
of the silicates. 

The conclusion is thus reached that the Robinson treat- 

ment, subsequent boiling with HCl and decantation of Fraction 
I with NH4OH, entirely decomposed and dissolved the humus. 
Quite different results are obtained on ignition of the Fractions 
after the bid method has been followed, viz. treatment with cold 
HCl and decantation of Fraction I with ammonia and Fraction II 
and III with water. The difference is clear from Table VIII. 


Tabee VIII. 


Soil Sample No. 

CaCOa 

i 

Humus 

Frac- 

iu % of soil 

1 1 

Ignition 

loss 

in % of soil 

approx. 

tions 

dried 
at los** i 

ignited 

805 . . 


0 

lO % 

{ II 
( III 

1 

29.1 I 
29.6 

23.8 

26.8 

a! »■< 

S12 , . 

• ' 

0 

34 % 

^ II 

j in 

28.3 

21.3 

22.1 

16.5 

0.2 ( 

4.8 'i 


Fractions II contained at most 7 % of hygroscopic moisture 
per fraction, which is approximately in the case of soils 805 and 
812 at most 2 % of the soil. The ignition loss of 5.3 +2,8 = 8.1 % 
and 6.2 + 4.8 = II % is thus due for the most part to the humus 
(approximately ' 8.1 “ 2.0 = 6.1 % and ii — 2=9%), 

Originally it was my opinion that it was essential to submit 


5 . — ^ 8 ^- 
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the soils containing large quantities ot humus to a cIiiE heat before 
the H,0, treatment. It has however now been established that 
even when large masses of humus are present (soils with nearly 
6o % oi humus have been the subject of experiment) the H/*), treat- 
ment can decompose them. Treatment was of course carried out 
on 5 instead of lo gms of soil. Ignition was not only uiinecessary- 
but even prejudicial, as the humus that has been ignited did not de- 
compose ftiUy under the treatment. Fractions II and III 

and also IV thus contained humus, and moreover the, mineral part- 
icles were firmly cemented together with humus that had been ignit- 
ed and had remained undecomposed on treatment with On 

investigation ot a series of clay soils containing humus in large quan- 
tities the fluid remained turbid on decantation and the results were 
quite different from those of the non-ignited soils with treat- 
ment. See Table IX. 


Tabue IX. 



Percentage in dry substance in: 

Soil Sample No. 



! Fraction III IV fSatidl 

Humus 

Calcium 

, 




approx. 

carbonate 

not ignited 

previous 

ignition 

1729 • • 

39 

i 

32.3 

3,7 

5.0 

1730 

46 1 

25-9 

4.7 

5-0 

1735 ' 

47 1 

6.1 

2.x 

•20.3 

1738 

06 

1,6 

2.2 

1 1 .O 

1739 

58 

2.4 

6.0 

20.4 

1744 

55 

0.6 

13.4 

25.0 


Decantation wuth NH OH. 

4 

In my article which has already been quoted (i) I referred on 
page 7 to the effect ot using dilute ammoniacal water for decanta- 
tion. In an article which appeared recently Bi,anck and Alten (ii) 
come to the conclusion that a preparation of the soil with ammo- 
niacai water for analysis by decantation on the Atteeberg me- 
thod cannot be recommended without reservation, for all soils, 
as the 2.5 % of ammonia solution under certain conditions has 
profound chemical effects which, in the instance investigated by 
Beanck and Aeten, have led to a considerable release ot silicates 
whereby the whole decantation result, in the sense of the originator 
of the method, is rendered illusory. The behaviour of the Dutch. 
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soils in tMs respect has not yet been investigated. It may be noted 
here, that in the decantation we always use a o.i % ammonia solution. 

Conclusions. 

On agitation with a slight excess ot cold dilute HCi fairly con- 
siderable quantities of CaC03 remain undissolved, which on boiling 
with the HCI are completely or very nearly dissolved. 

Somewhat more of SiO. Al^O^ + Fe203 and bases are dissolved 
on boiling with HCI, than on agitation with cold HCl ; the dif- 
ferences are however small. These quantities which go into solu- 
tion on boiling with HCl probably belong for the most part to Frac- 
tion I. A correction in the case of Fraction II may probably stand 
as accepted and certainly without serious error in the case of Frac- 
tion III and IV. 

On decantation of Fraction I with dilute ammonia — either 
after agitation or after the HCl treatment — not all the humus is 
dissolved. The fractions II and III (IV) may in the case ot soils rich 
in hnmus contain considerable quantities of humus. On ignition 
ot Fraction II, and also to a small extent in the case of Fraction III, 
hygroscopic moisture as well as humus is lost. 

If the larger particles ot organic substances such as the remains 
of leaves, roots,' etc., have been removed by sifting the soil sam- 
ple, the humus is practically completely decomposed by boiling 
H^Og (Robinson method), and by further decantation with NH^OH 
after boiling with HGl, or transformed into a dry form. Fractions 
II, III and IV are then practically free from humus. Ignition of 
these fractions for removal of humns is thus unnecessary. Since 
Fraction II still contains hygroscopic moisture, ignition of this 
Fraction brings out a small error. 

Ignition ot the soil samples, even if it is very carefully carried 
out, makes the organic matter harder to attack by the H^O^, so that 
after treatment of the ignited samples with somewhat large 

quantities of humus remain in the fractions, which are not even dis- 
solved by NH^OH. These ignited organic remains cement the min- 
eral particles firmly together, so that a much too low content in 
clay is found. 

A combination ot boiling with (according to Robinson) 

and HCl and decantation ot Fraction 1 with NH^OH seems' to be 
the most suitable treatment of the soil sample. The cementing 
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humus-CaCOj-Clay-gels are removed so that a thorough separation 
of the mineral particles is achieved without their being affected in 
any way worth mention. In consequence of the ease with which 
separation is effected, decantation of all fractions proceeds very 
quickly. Boiling with more than lOo cc. 0.2 N. HCl excess is not fa- 
vourable, as it necessitates more frequent decantation. From ex- 
periments which have not yet been published it has been found that 
with the combination and HCl the carbonates dissolve more 

readily in the HCl. 

Detailed Description of the New Method 
OF Preparation of the Soie Sampees. 

10 gm. of air dried soil (in the case of soil very rich in humus 
5 gm.), passed through a 2 mm. sieve are placed in the afternoon 
in a 750 to 1000 cc. beaker and 50 cc. of a 20 % solution of 
HjOj poured on it. After some time frothing frequently takes 
place so that cooling off is necessary. On the next day the whole 
is boiled for 30 minutes in the bath, cooled, 50 cc. H^O^ again added 
and once more boiled for 15 minutes. If necessary the boiling 
with HjO, may be repeated once again. Subsequently 200 cc. 
of dilute HCl is added with such quantity of HCl, that with 100 cc. 
0.2 N. HCl more is available than is required for the solution of the 
calcium carbonate ; boiling for 15 minutes over a naked flame fol- 
lows with cooling off and the whole is washed into the Atterbero 
decantation cylinder. Decantation (10 cm. after 8 hours, or 20 after 
16 hours), proceeds first with water till the acid reaction has disap- 
peared, and then again with NH^OH. After removal of Fraction I, 
decantation of Fractions II (10 cm. after 7.5 minutes) and III (30 cm. 
after 15 seconds) is effected with water. Fraction IV remai n s behind. 
Fractions II, III, and IV are dried at I05®C. and weighed. Frac- 
tion 1 is reckoned at 100 — (II -t- III -f IV Humus + CaCOj). 

As limits of the fractions the Atterberg limits are adopted : 



Fraction 

Vol, in cm. 

Diameter 
in microns. 

I * 



< 2: 

II 


■ 10:450 

2 20 

Ilia 



20 100 

III 5 . ...... 



XOO;-— 200 

IV 



' 200 -“-2000 
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Comparative Results according to the earlier method 

AND THE NEW METHOD N. 

With A the preparatory treatment is carried out with cold HCl 
and further decantation as above (see Internat, Mitt, fur Boden- 
kunde, XI, Page 9 ). The new method N is that described above. 
Table X shows the results. 


Table X. 


Content in % of dry soil in 


Proportion 


Soil Sample 


No. 

CaCO;, 

Humus 


11 

III 

IV 

I : II = I 

A 

N 

A 

N 

A 

N 

A 

N 

A 

N 

790 ... . 

0.2 

3.0 

42.4 

49.8 

32.0 

26.G 

22.0 

T 9. 7 

0.4 

0.7 

0.75 

0.53 

795 . ■ . • 

8.8 

6.0 

31*9 

44.4 

32.8 

22.7 

20.1 

17.6 

0.5 

0-5 

1.03 

0.51 

800 .... 

0.3 

10.7 

19.9 

35.2 

30.3 

20.9 

38.2 

32.7 

0.6 

0.2 

1.52 

0.59 

S24 .... 

IX. 9 

3.6 

25.8 

32.8 

23.6 

iC.o 

34 - i 

35-5 

I.O 

0.2 

0.91 

0.49 

8^0 . . . . 

O.I 

lO.O 

45 -S 

51.8 

31.8 

27.6 

12.1 

10.4 

0.2 

O.I 

0.69 

0.53 

831 ... . 

0.9 

3.0 

29.5 

36.6 

26.0 

19.2 

38.7 

3 l >-9 

I.O 

2.5 

0.88 

0.52 

952 ... . 

5-0 

10 5 

23‘3 

32.8 

24.8 

20.1 

35.8 

31.5 

0.6 

O.I 

1.66 

0.61 

1096 . . • . . ' 

T.S 

1.3 

19.9 

25,9 

ig.S 

15.8 

52.5 

51.0 

4.7 

4.2 

1. 00 

0.61 


According to the old method A the content in Fraction I is 
always smaller, in Fraction II is always larger, than wnth the new 
method N. The differences are very considerable, as also is no- 
ticeable in the proportion 1 : II with A and N (last two columns). The 
differences in the case of III (and IV) are very slight. To a very 
small extent the differences are to be ascribed to the facttliat Frac- 
tions II and III by the A method may still contain CaCO^. They 
arise mainly however from the fact that (by the X method) the ce- 
menting CaC 03 — Humus — Clay media have been removed by 
boiling with and HCl. 


C0NC1.UDING Observations. 

A brief note may be added on the following points : 

(a) The form of the Atterberg decantation cylinders. — Im- 
mediately after the war, new decantation cylinders were ordered. 
The syphon tube of the new cylinders was however differently shaped 
from that of the old cylinders, which occasioned great differences 
in the results. . . 
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Soil Sample 


882 

883 

884 


I + u 

UI 4- IV 

I + II 

Old 

form 

New 

it. 8 

8.i-5 


22.9 

7:^<' 

37 

12,2 

85-3 

i8.8 

1 


III + IV 


7«A 

5'^-S 

yS.S 


The old form (2) was retained. If the Atterberg decanta- 
tion. apparatus is to be adopted as the standard apiparatiis ( 12 ), it 
will be necessary to place the order for the instruments with one 
and the same firm. 

(b) Angle of inclination of the plane of setting up of the decanta- 
tion cylinder, — A portion of the soil particles as they settle are 
deposited in the front limb of the syphon tube of the cylinder. It 
seemed likely that these particles, at least in part, would be floated 
off. In order to prevent this, the Fraction I was always in the ftrst 
place syphoned off very slowly, in 10 or 15 minutes, hater on the 
plane surface on which the cylinders stand was given a slight inclin- 
ation of 3®, and in such a way that the syphon was somewhat raised. 
Contrary to our expectation we found that in this way rather more 
of Fraction I was decanted. 


Soil Sample No. 


B 


1 ^gle Fraction (average of 6 dcteniiiuatiows 

I Inclinatiou t j It j III | IV 



45*5 

47.0 


30.4 ! 
28.8 i 


15.0 I 0.3 

15. t I 0,3 


In the case ot very sandy soils the results, especially .for the sand 
fractions, were much altered : 


Soil Sample 

Angle 

of 

IncHnatioii 

Fraction 


I II 

III. 

IV 

960. ......... 


2.0 

' 

19-1 

78.5 


j 3 ® 

1,7 

10.7 

I 87.2 

961 

j 0® 

2,2 

20.0 

77-4 


1 ' 3 ^ ■ 

L 

2 .S . 

13.5 

84.4 
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Tlie separation of fractions III and IV is probably better effected 
witb tbe Kopkcky apparatus. In the case of a series ot very 
sandy soil samples a complete separation of the fractions III and IV 
cannot be successfully effected. 

{c) The rate of decantaUon and the size limits of the frac- 
tions. — Following Att^rbero decantation, the point ot removal 
of Fraction 1 takes place with a height of water in the cylinder of 
10 cm. after 8 hours (or 20 cm. after 16 hours). In the Stokes 
equation : 

V = K X r" 


which is naturally only true for spherical particles, thus becomes 
V = 10 : 8 X 3600 andr = 0.0001, which gives K== 34722. The 
other two rates of decantation by the Atterbero method are V = 
10 : 450 and V == 30 : 15, which with El == 34 722 gives 2r = 16^ 
and 2f 152P. The Atterberg- fractions thus would lie between 
the following limits : 

Fractions t Dimensioirs in Microns 


I. 

II 

III 

IV 


< 1 ^ 2 

2 — 

I(')— 152 
r52~20oo 


2 

instead of , 2— 20 

» » " 20— 200 

» » 200-2000 


We have however always retained the limits of the fractions as 
stated by Ati'i^rbbrg (3 - 20 — 200 — 2 000 as in the last column 
of the above table) . It is essential in each case to mention the rate 
of decantation in use. 

(d) The Sikorsky decantation apparatus. — Sikorsky decants 
after 1000 seconds and with a height of water of 20 cm. ; thus V = 
20 : 1000, which with K = 34 722 gives a diameter 2r — 

The so-called clay fraction of Sikorsky is thus nearly equal to the 
fractions I -|- II of Atxerbkrg, which we found to be established 
for a large number of soil samples. The Sikorsky apparatus is 
very rapid in working. If therefore it is a question of a large num- 
ber of soil samples of the same type the sand content (size of part- 
icles 2r = 15-16) may be determined according to Sikorsky and then 
an exact mechanical analysis made of some typical soils into Frac- 
tions I, II, Ilia, Illb and IV. 
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B. vSE)DIMBNTATION AffiTHOB. 

(Od5:n-Wikgner and Kraxjss-Robinson), 

Some brief observations on the sedimentation method may 
be made here. While in the decantation method the electrol3rtes 
present in the soil or added to it are removed by decantation 
of Fraction I together with a part of Fraction I, the removal of 
these electrolytes in the case of the different sedimentation methods 
must take place hefore the sedimentation and without any removal 
of particles of Fraction I. Thus there must be filtration and wash- 
ing out with distilled water before the sedimentation. A short 
time ago Mieczynski and Sokolowsry (13) pointed out that in 
the separating out of the soil particles a reversible process was in- 
volved, so that as in all reversible reactions the freed particles must 
be removed. In this case it will be necessary to treat the mass 
of soil afresh after the filtration and washing out, for example, by 
agitation with dilute ammoniacal water. 

Of the various sedimentation methods I have had personal ex- 
perience only of the pipette method according to Robinson (14). 
The following detailed observations thus apply only to the Robin- 
son method and the EIrauss similar method (15). 

1. In the Atterbbrg decantation method Fraction 1 is estimated 
from the difference (100 — (CaCO, + Humus + 11 + HI + IV)). Since 
the quantities ot SiO. AI2O3 + Fe203 and other bases dissolved in 
the course of the treatment with HCl originate mainly from Fraction I, 
no correction is necessary. In the sedimentation methods Fraction I 
is weighed, and hence a correction must be made for the substances 
which are dissolved in the course of the HCl treatment. 

2. The same holds good, if the fractions are ignited instead of 
being dried at 105°. Fraction I in particular contains much hy- 
groscopic moisture, so that on ignition of this fraction there may 
be a fairly large error. In the case of very clayey soils there may be 
found np to approximately 5 % of hygroscopic moisture (in percent- 
age of dry soil). 

In Table XI some comparative analyses made by the Robinson 
pipette method and the Groningen method are placed side by side. 
The preparatory treatment by the pipette method was carried out 
by the new method, viz. tl^O^-HCl treatment. According to a 
verbal account given by Robinson the material was then filtered 
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and washed out with H^O, the whole mass of soil placed in a litre 
flask with 500-600 cc. ot water, mixed with 50 cc. of 10 % ammo- 
niacal water and agitated for three days. This soil washing was 
then filled tip to one litre with water, thoroughly shaken and 
placed in a cylinder. Pipetting was then employed at the 20 cm. 
level after 15 minutes (V = 20 : 200, hence the Atterberg- frac- 
tions I + II) and at the 20 cm. level after 16 hours (V == 20 : 16.3600) 
hence the Atterberg fraction I. Fraction I + H B.nd I are dried 
at 1050 and not ignited. The loss from ignition has all the same been 
estimated and is inserted under G in the last column of Table XI. 
In the liquid filtered ofi after the HCl treatment, SiO.. AI.O3 + 
Fe.03 and CaO were identified and inserted on Table XI in K as value 
in a percentage of the soil. This correction is taken into account, 
i. e. that Fraction I is already increased by that value. If this 
correction K is not made and it moreover the fractions are ignited 
instead of dried at 105°, the following results are obtained, for exam- 
ple in sample No. 795, by the Robinson pipette method (R) : I == 
37.2 (instead of 46.2), II = 21.5, III = 26.5, (instead of 17.5). The 
effect is thus very noticeable in the case of these heavy soils. 


Tabee XI. 


Content in perccuteges oX dry soil in 


Soil Sample No. 

CuCOa 

Humus 

Fraction I 

Gr 1 R 

Fracti 

Or 

on II 

li 

Fro. 

Ill 

Or 

jtioii 

4 XV 

E 

K 

G 

309 

4.0 



20.S 

1 5-3 

12.4 1 

54*3 

55-3 

2.0 

3.9 

795 

8.8 

().0 

•H -4 

4.G.2 

22.7 

21.5 

jS.i 

17.5 

3*7 

5*3 

i8g8 

0. j. 

2.5 

47.2 

47.G 

29.1 

26.1 

20.8 

■23.4 

2.8 i 

4.7 

1900 

0.2 

3.0 

46.2 

40.5 

28.3 

24.9 

32.3 

25.4 

2.9 

5*3 


There is a fairly close correspondence; in comparison with the 
correspondences usually existing between .similar analyses it may 
be called very close. It is to be hoped that Robinson will issue pre- 
cise instructions for the use ot his pipette method, and will give 
particular attention to the following points : (i) treatment with cold 
or boiling HCl ; (2) correction K ; (3) ignition or drying at 10 $^ of 
the Fractions. 


D.' J. Hissink, 

Groningen^ Holland, 
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first fraction, and that on this accomit the use of HCl as by Hisstnk gi.vevS 
rise to errors. They have obviously failed to note that the deciiutatioii of 
Fraction I is carried 011 with distilled water until the electroljrtes are retnova:‘d. 
This stage in the process is recognised by the fact that the siispcaidcd matter 
in the cylinder becomes markedly turbid. 

(7) The figures supplied by Konig (see edition 1923, page 112) have only 
relative value. 

(8) The SXOHMANN litre fiasks were employed, as in the analysis for 
superphosphate . 

(9) 111 this periodicral. Part I, page 6, an article by Dr. L. SMOiiK appears 
on the hydrogen peroxide catalysis of the Moravian soils. 

(10) Journal of Agricultural Science, XV, Page 29. 

(11) Fill Beitrag zur Frage nach der Vorbehandliing der Boden mit Am- 
moniak fixr die APTERBERG’sehe Sclilammanalyse by E. BbxiNK and F, Ae- 
TEN; J. /. Landwirtschaft (1924) Page 153-163. 

(12) See Resolution 4 of the Berlin Meeting, Int. Mitt. f. Bodenkmide^ 
IV, Page 30. ' 

(13) Die Untersiichiingen fiber den Einflnss vcrschiedeiita* Vor!')ereitim,g 
der Bodenprobe aiif den Verlauf des vSchlammprozesses by Ib MlJhY.YN'SKY 
and Mayan vSokobowski. MSmoires de VInstUut naiimial Polonais d'dcfmomie 
furale d Pulaw. Vol. IV, 1923, Snnimary 109-111. 

(14) Gioberi Wooding Robinson, A new method for tlu^ ineiiiauic^al 
analysivS of soils and other dispersions; The Jo%m%al of Agricultural Science. 
XII, 306-321, 1922. 

(15) GustAV Krauss, Ueber eine neuc Methode der iuechaTn"seIa;n Bode 
nanalyse. etc. by Int. Mitt. f. Bodenkimde, XIII, pp. 147-160, 1923. 
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THE DEGREE OF SOLUBILITY OF PHOSPHATE AND 
POTASH FERTILISERS NECESSARY TO MAINTAIN THE 
SOIL SOLUTION AT THE CONCENTRATION REQUIRED 

BY PLANTS. 

Phospliorus and potassium are necessary to plant life and if 
tliese two elements are lacking, plants, after having assimilated the 
small quantity of phosphorus and potassium contained in the seeds, 
lose their vitality and die. 

Phosphorus and potassium are deficient in most soils, except 
those of volcanic origin ; hence the necessity of supplying non-vol- 
canic soils with the quantity of phosphorus and potassium necessary 
for plant life. 

Phosphorus is contained in large quantities in the natural phos- 
phates, and potassium in rocks of the leucite and phoiiolite type. 

Phosphorus and potassium, in order to be absorbed by plants, 
must be dissolved in water. It is also necessary that these phosphate 
and potash solutions should contain only a minute percentage of 
dissolved matter ; for instance, a one per cent solution ceases to be 
nutrient and becomes toxic, and the plant in contact with it withers 
and soon dies. 

The optimum total saline concentration of nutrient solutions for 
wheat, for instance, has been found to be 0.3 parts per 1000. A solu- 
tion of this concentration, however, contains such a small quantity 
of dissolved nutrient substances, that the plants would soon exhaust 
them, when plant life would become impossible. 

In order that this very weak solution should not become im- 
poverished., an intermittent supply of nutrient salts is necessary, 
which would replace only those substances in the solution as they 
become exhausted or deficient, and in sucli quantities as to reach, 
but not exceed, the necessary concentration. 

This may appear to be an unattainable ideal, and yet it is realised 
to a considerable extent in naturally fertile soils, and the process 
may be regulated by a far from complicated method. 

No chemical transformation of the crude phosphatic or potassic 
substances is necessary, it is sufficient if they be finely ground and 
well mixed, and applied to the soil in the same quantities and in 
the same manner as is done in the case of other chemical fertilisers. 

The mineral phosphates alone are too insoluble, i. e., they give 
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solutions wliicli are too weak ; when merely mixed with crude potassic 
compounds they become much more soluble in water, and give strong- 
er solutions than when alone (a chemical phenomenon of double 
decomposition), and of the strength required by plants (Procmlmi^s 

of the IV International Pedological Conference Report .No. 20 

Commission II). 

As the mineral phosphate is brought to the optimum degree of 
solubility by the presence of the slightly soluble potassic salts of the 
leucite type, so these potassic salts attain the required solubility 
by the presence of the raw phosphate. 

The degree of solubility adapted to plant life is thus attained ; 
it follows that in applying the mixture to the soil, if the soil solution 
is too weak it would quickly be strengthened to the desired degree, 
which cannot be exceeded as the mixture cannot give stronger solu- 
tions. 

By the presence of the mixture in the soil, therefore, every de- 
crease of nutrient phosphatic and potash salts in the soil solution, 
from whatever cause, would be followed by a corresponding increase, 
and the percentage of phosphorus and potassium in the nutrient solu- 
tion would remain constant and retain that value which is adapted to 
plant life. 

Thus, by simply grinding and mixing, the natural phosphates 
and volcanic rocks of the leucite type are made suitable for fertilising 
purposes, and from both a scientific and economic point of view the 
method cannot be improved. 

The present system of chemical fertilising dates back to 1840 and 
corresponds to the scientific knowledge existing at that time. 

It was only known then that plants derived nutriment from tlie 
matter dissolved in the soil wmter ; it seemed that the optinmm must 
be attained by transforming the mineral phosphate into a compouiicl 
which would dissolve in water like the more soluble salts. 

The mineral phosphate was treated with sulphuric acid, and a 
mixture was obtained of double the weight of the original substance 
and of which about 50 % was chalk and very acid phosphate. This 
mixture, owing to the large quantity of sulphuric acid necessary and 
the cost of manufacture, cost about four times as much as the orig- 
inal phosphate. The name of superphosphate was given to this 
mixture (it does not contain the slightest trace of superphosphate) 
and its property of dissolving in a small quantity of water was 
thought to be a great advantage in agriculture. Erroneously, it 
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was said to dissolve completely because very soluble, as tliough the 
slightly soluble matter did not also dissolve completely. The dif- 
ference between very soluble and slightly soluble, coiivsists only in 
the fact that the former needs less water than the latter to dissolve 
completely, and that consequently if the former is not in contact 
with large quantities of water it gives very strong solutions, whereas 
the latter whatever be the quantity of water gives weak solutions. 

When the dissolved substance is taken (as, for instance, by plant 
absorption) from these weak solutions, obtained from slightly sol- 
uble substances, other matter immediately dissolves, bringing back 
the solution to its original strength, this process continuing until 
the soluble substance is exhausted. Hence, the whole of the said 
substance is completely dissolved and utilised in its best form, for 
the plant is thus always in contact with the dilute solution best 
suited to it. 

Now that it is known that strong solutions are not an advantage 
but an absolutely toxic factor for plants, the superiority of the 
highly soluble salts gives way to that of the slightly but sufficiently 
soluble substances. As the slightly but sufficiently soluble salts 
cost about a fourth of the highly soluble, this information should be 
made known to farmers in order that in their own interest and in 
that of the nation the}^ should take measures towards a more scient- 
ific fertilisation of their land. 

Mention should be made of the following advantages which may 
also be derived from this solution of the problem of chemical plios- 
phatic and potassic fertilisation: — 

The utilisation of all phosphate deposits, on the sole condition 
that their phosphorus content be not so low as to render their trans- 
port inconvenient. In Italy, the utilisation of Italian and hybian 
natural i)hosphates is made impossible in agriculture, not because 
they are of poor quality, but because they are rejected by the super- 
phosphate industry. These phosphates indeed contain on an aver- 
age more phosphorus than those existing in superphosphate. Too 
much sulphuric acid however would he required to convert it into acid 
phosphate (superphosphate) as it contains a deacidifier, carbonate of 
lime (a valuable substance for agricultural soil), in larger quantities 
than the French African phosphates. 

The proper utilisation of the deposits of slightly soluble potash 
(in Italy they are of the leucite type); 

No increase in the weight of mineral phosphate, as caused for 
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tte mere object of dissolving the phosphate ; in siiperphospliate the 
weight is double; 

The fresh iiiipetiis given to chemical fertilisation, an enomiotis 
quantity of sulphuric acid being no longer necessary (the aiiiitial 
requirement in Italy is at present about six million quintals); 

No detrimental effect of the fertiliser on acid soils, or on those 
deficient in carbonate of lime. The nse in agriculture of potassium 
and phosphorus in their natural state, at about half the present cost 
of phosphates. 

By bringing abont and maintaining the concentration of soil 
solution to plant life, as shown by soil science and plant physiologi- 
cal research, it is evident that all the characters in plants m,ost use- 
ful to us will be reinforced, and both the quality an.d quantity of 
agricultural production will he increased. 

Romuaudo Avatxaneo. 


Ahstmcls and Liter attire. 


General. 

Animal Life in l>eserts. 

BuxroN, P. A. Animal Life in Deserts, published by IJdward Arnold and 
Co, Pticci [OS. 6d. London, 1923. 

The notes on' desert climate in the first chapter should be of in- 
terest to the soil scientist. All the climatic factors are treated; water, 
temperature, relative moisture, wind, evaporation and light. The sec- 
ond chapter' describes the soil and the water courses in their rektioii 
to the fauna, the subject being handled with vspecial vividness. 

When the author goes on to show that dune-sand, resting on im- 
permeable rock, is especially indicated for grape-growing and gives as 
an example the region south of Jaffa (Page 42), it would seem that tlie 
possibility of cultivation in that particular spot is due to the fact that 
the dune sand rests partly on a so-called Chowrali '' of red earth, and 
in many places it is of such recent origin that signs of previoits cultivation 
can be observed in the subsoil. 

The third chapter describes the flora, while the fourth and fifth are 
devoted to the fauna and the physical conditions of their surroundings. 
The sixth chapter deals with the relations between animals and plants, 
and the seventh contains certain observations on the colouring of desert 
animals., , , ' ^ 

The author is weU acquainted with the desert of South-west Per- 



mTBRNAl'IONAL SOCIETY OF SOIL SCIENCE 729 

sia^ Ivower Mesopotamia, Syria and Palestine. It is impossible to deal 
in a brief note with the full detail which is of great interest. The value 
of the book is increased by the excellent photographic reproductions. 
The first edition is exhausted. , Reifexberg. 

Geology, 

PoToniE, R. and SkiTz, O. in collaborations with other experts, Bucher&i 
filr Landwirte, edited by PI, v. Ti^UGEnKEN, Published by Walter de Griiyter 
and Co. 1=0 illustrations, 274 pages. Price iom.8o, Beiiin-Leipzig, 1925. 

■hH 

The agriculturist, like the engineer and the miner, has the right to 
expect that geological knowledge shall be available for him in a form and 
to an extent such as fall naturally into the framework of his scientific edu- 
cation and in some relation to the work which comes to him in the course 
of this vocation. The present volume Geologie 'b in the '' Biicherei fiir 
Tandwirte series, meets this requirement, as besides giving the general 
scientific principles of general and historical geology, it treats in full 
detail the subjects especially important for the agriculturist, such as the 
transformation of rocks, weathering and soil formation, soil water, etc., 
while dealing with the theory of stratification, and more especially with 
palaeontology as shortly as is compatible with any kind of geological stu- 
dies and the comprehension of geological maps. The authors have hereby 
taken the best line that a Geology fox Farmers '' can take, so that the 
book is undoubtedly one to recommend. It contains a series of instructive 
diagrams ; but it would have been advisable to have added a geological 
outHne map or a rough sketch of a geological land map, Schucht. 

Soil Morphology and Agricultural Science. 

Sacharow, S. Prof. La Pddologie, Nos. i~2, Moscow, 1924. 

1. The restills of the examination of soils should be utilized io a 
much greater extent by scientific agriculturists. 

2. In practice, agriculturists are mainly concerned with soil iToriiho- 
iogy and topography. All knowledge of the soil begins with the know- 
ledge of soil morphology. 

3. Of all the subjects included under soil science, soil morphology is 
the one that can be chiefly applied to agricultural practice. 

4. It is therefore desirable that both theoretical and practical in- 

struction in the subject of soil tvoTjDhology and soil topography should 
be given in the form of higher school courses, and that both laboratory 
and field work should be carried out. Autimr, 

Peat and its^ Applications. 

Steinem, Joh., Ing. Giem. Der Torf utid seine Vetwendung. Published 
by Walter de Gruyter and Co. Berlin and Leipzig, Goschen Series, VoL 895, 
66 illustrations. 1925: Price 1.25 Marks. 

In this book aU essential information as regards peat and the uses of 
peat has been put together in small compass by an experienced hand. The 
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scientific section deals with the origin and different kinds of peat, as well 
as its physical and chemical properties ; the technical section describes the 
preliminaries of the enclosure of moorland, the removal of the peat from 
the moor, transport and drying. Further treatment and uses and pos- 
sibilities of development are also discussed. SciiUCHT. 

Properties of the Soil and their Improvement as a Basis for a genera! 

Farming Scheme. 

VlTiNS, J. (J. WiTYN) 32 pp. (Lettish), Riga, 1923. 

In consequence of the land reform in Latvia there has been a great 
increase in the number of medium-sized farms (14-16 hectares). On 
some of the farms improvement of arable land has been carried out witli 
the following results as to quality of soils : Class I to II, less than 0.5 % ; 
Class III, 4 % ; Class IV, 13 % ; Class V, 28 %; Class VI, 18 %; Class VII, 
2 %. A large number of determinations of soil reactions, in all more 
than 600, went to show that, speaking generally, only the soils of Clas- 
ses I to III are completely or nearly neutral ; that the soils of Class IV 
often require lime, although good yields may be obtained from them 
by careful cultivation and plenty of manure. All the other soils, i. e. 
87 % of the total, respond to treatment with lime, especially from 
Class IV onwards. The majority of the farms have poor, highly pod- 
solic soils, the average yields of which are from 7-12 quintals per hec- 
tare. It is difficult for the farms to maintain existence with such yields, 
nor can any satisfactory scheme of f aiming be established. The strong- 
ly podsolic soils are usually found in regions with heavy rainfall (more 
than 600 mm.), while on lighter mother rock they occur everywhere. 
The first steps to be taken by the landowners and also by the authorities 
for the improvement of these soils must be in the direction of dimiim-,. 
tion of acidity, Tliis treatment should not present difficulty since there 
is an abundance of calcareous material in Latvia. The treatise contains 
numerous soil analyses and descriptions of good soil requiring no lime, 
and also of the poor soils with high lime requirements. L. Frey. 

Short Manual of Soil Science for the Use of Surveyors and AgrL 

cultural Technicians. 

VlTiNS, J. (WiTYN, J.), 110 pages (in Lettish), Riga, 1923. 

The author gives in this book a general outline of the science of Ped- 
ology together with a description of the most important mother rocks of 
Latvia and of the soils formed from them, i. e. of the extent of the trans- 
ition of soils into the podsol type. The degree of podsol formation may be 
considered as a basis for improvement of new, recently cleared soils. 

The soils of Latvia are divided into 8 principal categories as regards 
mprovement. The fertility of the heavy clay soils and of the sandy soils 
is markedly diminished by transition to the podsol type, in the sandy soils 
by the formation mainly of a smooth very acid horizon of Ortstein 
The fertility of the sandy clays with a clay content of 10-30 % is dimi- 
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nished only very gradually, but the yields are much reduced if the lime 
requirement of the soils is about 6 tons CaCo3 per hectare. 

The author recommends that special attention be given, when under- 
taking improvements, to the development of the soil profiles, to the co- 
lour, structure and the soil water conditions. In particular, attention is 
to be paid during improvements of soil which is rich in humus. Rich- 
ness in humus of soil in the Podsol zones is either the sign of neutral soil 

— the yields in this case are very high if the subsoil is not too coarse-grained 

— or the sign of poor aeration and the proximity of soil water — in the 
latter case, the soils are of little value as arable land although well suited 
for artificial meadow and pasture. 

The content in organic matter of the higher categories of arable land 
is about 1-2 %, and only reaches 4 % in the non-podsol soils : in the lower 
categories it often falls below 2 %, usually it is about 3 %, although these 
soils are much lighter in colour. L. Frey. 

Experiments witii Subsoiliiig, Deep Tilling and Subsoil Dynamiting. 

The Illinois Experiment Stations BuUeiin, No, 258. 

Deep plowing and subsoil dynamiting experiments in Illinois, as well 
as in other States, indicate that these tillage methods cannot be expected 
materially to increase crop yields. That such methods are not superior 
to ordinary or medium-depth plowing has been indicated by subsoiling 
experiments conducted by the Illinois Agricultural Experiment Station 
on grey silt loam on light clay at Odin, Marion county : subsoiling, 
deep tilling, and dynamiting experiments on grey silt loam on light clay 
at Toledo, Cumberland county ; and deep tilling experiments on brown 
silt loam at Urbana, Champaign County. 

Soil moisture determinations made during two seasons on the va- 
riously tilled plots at Toledo show that none of the tillage treatments 
used increased the downward movement of moisture through the soil 

X. 


Soil P y s i c s . 

The Temperature of the Surface of Deserts. 

The Buxton P. A. Journal of Ecology, VoL XII, No. i. January, 1924. 

The author while studying animal life took up the study of the tem- 
perature of desert soils. There is no difficulty in the estimation of the 
temperature of light soils, whereas heavy soils present various obstacles. 
When working on gravel or lava soils, the author has overcome the difiii- 
culties of the ordinary thermometer by the utilization of a thermometer 
in the form of a wax scale, with dilferent melting points. In June and 
July the temperatures of the soils of Palestine are between 55 and 62PC, 
While theoretically the temperatures of the soils in the Jordan valley, 
which in some cases are over a 1000 m. below the elevation of Jerusalem, 
should be lower than the temperature of the mountain soils (due to the 


6 — Agr. ing, 
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fact that the sun's rays are absorbed by atmospherical vapours), in real- 
ity the contrary is the case. The author states that this is caused by 
the walls of the vaEey which act as reflectors of the sun's rays.^ 

The author has also found that the slope of the ground has an iiiipor" 
tant bearing upon temperature. REi^KNBEucr, 

Note on GapiEary Rise in Soils. 

Garoua C. V. and Chartres. Eltudes sur Fascension capillaire dans 
kvS sols, Annales de la science agronomique. No. i, pp. 1-32, graphs. u)2 5. 

These notes of the late agronomist have been compiled by Mdlle Gu: 
rola, his collaborator. 

The first chapter deals with the calculation of the probable lieiglit 
of capillary rise, dependent upon the diameter of the tubular passages 
and consequently of the soil pore spaces, using the following for .mule : 

h =- 2 f : dr. 

h == the height in mm. ; f = surface tension of the liquids ; i 
its density ; r = radius of tube in mm. 

As there are, per gm. of soil, 43 milliard grains of raw clay (of a dia- 
meter 0.000279 cm.) ; or 34 million grains of silt ten times larger ; or 
5 thousand grains of sand of half a millimetre. 

Consequently these last are not concerned with capillarity. 

^Jhaptei II deals with the experimental determination of capillary 
rise in different soils, by the use of an apparatus which resembles the 
'' Evaporometre enregistreur " of Hoitdaiij.E. The experiments refer to 
sand, silt and silicious clay. 

In sand, water rises very quickly but only to the small height of 
55 cm. after 3 days and remains at that height. 

On the other hand, in the silts of the high plains of the province of 
Beauce the absorption is slower at the beginning but continues during 
a week and reaches a height of nearly 80 cm. 

In the sample of silt from Lomas de Zamora near Buenos Ayres and 
in silicious clay, the capillary rise is considerably slower, as the water 
takes 19 1 days to attain the height of r metre. 

In the last experiment the heights reached after equal intervals of 
time represent a logarithmic scale. The quantity of absorbed water 
follows a similar curve. 

The data of experiments are as follows : 



Percctttage 
of day present 

Time required 
to reach 0.50 m. 

Relative speed. 

Silt without clay 

0 

' 1 

t i 

12 hours 

3:00 

» itom. Beauce 

18 

1 37 » 

m , 

> » 'Zamora 

32 


to 

Silidotts day . 

37 

576 » 

2 
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If there is more than i8 % clay the capillary rise takes place as in 
the case of pure clay, because it fills all the empty spaces and thus the 
diameter of the capillary tubes is determined. Pierre I/ARUE. 

New Apparatus for Determination of Soil Permeability. 

Spiriianze, J- Zemedelsky Archiv, Prague, 1924. 

A sample of the soil is taken by means of a steel cylinder. This co- 
lumn of soil, having a height of 10 cm., is subjected to the penetration of 
water at a constant hydrostatic pressure. The relative permeability 
of the soil is expressed in cc. of water which have penetrated the column 
of soil having a basal area of 10 cm= and a height of 10 cm. and with a 
hydrostatic pressure of 100 cm., for a period of 24 hours. Smoeik. 

Soil Chemistry, 

Researches on the Formation and Decomposition of Humus In the 
. Soil. 

Baeks, R. Untersuchuiigeii iiber die Bildung und Zersetzimg des Humus 
im Boden. Landwirischafiliche Veysuchstationen, 103-221. 1925. 

. The catalytical power of the soil produced b^^ enzymes and colloids 
is increased by the use of farmyard manure when it is first applied, but 
later on diminishes. The same effect is shown with pure nitrogen and 
its easily soluble compounds ; after die use of dung the effect first 
increases and then diminishes. The author states that the amount of 
carbon found in the soil is less after oxydation with an aqueous >solution 
of chromate than that found im a preliminary analysis. Tiie experiment 
with chromate of silver, carried out by von Simon, corresponds with the 
results of the analysis. The experiment carried out by Piettre with the 
pyridin method proved less successful. Toeeens method for the de- 
termination of pentozans in the soil is useful, but no suitable method has 
yet been established for the inVv stigation of hexosans. The methoxyl 
data given by Zeisee and Panto show the amount of lignin in the soils. 
The gradual oxydation of the humus was shown by a slow decrease of 
the carbon content after the application of farmyard manure. The 
author observed that the quantity of humus decreases more slowly in 
chalky soils than in soils with little chalk. This observation differs 
from the general opinion hitherto held, but is in accord with the experi- 
ments of ZossowiTSCH and Fretjakow. This phenomenon can prob- 
ably be explained by the fact that the soil acids are combined with the 
excess of calcium carbonate and are thus protected from rapid oxydation. 

. K, SCHARRER. 

Chemical Decomposition in the Egyptian , Deserts, 

Beank C. and Passarge S. with the co-operation of Riese, A. and Heide 
F. University of Hamburg. Die chemische Verwittenmg in der agyptischen 
Wiiste. Abh. a, d, Gebieie der Auslandkunde, Vol. M, Serie C, Natiirw, V. 6. 
Hamburg, Komtii. PuM. by L. Friedriechsen u. C®, 1925. 

In this book, PaSSARGE gives illustrations of materials collected 
in Egypt in 1914, dealing with researches in soil experiments. The ana- 
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lysis of Passarges's experiments have been carried out by C. Bgank 
and collaborators in the Institute of Agricultural Cheiiiistry a/iid Soil 
Research at Gottingen University. 

The first part deals with the geological formation of tlie i;crrit,ory 
travelled over and of the phenomena of decomposition ol the soil 
Then follows a full description of the Assuan plain. Passarcu^ ^classiiles 
his results as follows : In the Egyptian deserts are found varioUvS vSoil 
strata in a state of decomposition lying anderneath the siipeiticial layer 
which was formed by alluvial deposits. The decomposition is ap|)areiit- 
ly caused by the corrosive action of salts, which absorb and retain great 
quantities of water, due to the fact that the rainfall is sometimes very 
heavy. These decomposed soil strata found nndeiiieatli the superficial 
layer, formed by alluvial deposits, have a depth similar to that of the 
soil strata found in Germany under dense vegetation, which is from ro 
to 50 cm. Even the most resistant rocks, such as granite, gneiss, quartz, 
etc. are altered into an ashen, salty dnst by the corrosive action of the 
salts. 

All stony particles in the decomposing layers of earth are thickly 
covered with a reddish, or yellowish-brown dust. When such stone part- 
tides are transported to the surface they become darker, due tq the loss 
of water, which is caused by the absorption of moisture by till sun and 
warm winds. These stony particles when exposed to the air for any 
length of time undergo a further decomposition both mechanical and chem- 
ical. In the first case, mechanical, the change is caused by the tem- 
perature variations. In the second case, chemical, it is brought about 
by the penetration of the salty-yellowish dust into all the fissures and 
crevices of the stony soil, which causes the breaking away of scales and 
all sharp particles. Smooth surfaces, such as for example, the old Egyp- 
tian blocks of stone, for a long time are not affected by any corrosive 
action, or decomposition. On the other hand, rough surfaces such as 
pieces of shale-like rock decompose veiy readily when exposed to the 
air, owing to the penetration of the dust into the fissures, as occurs in 
Germany in rocks found under moss. 

The conclusion of the first part of the article can be sttininarizcd by 
the statement, that, the Egyptian Desert may be considered as a region 
of important chemical decomposition. In the second part 0 . Beank sup- 
plements the information of the chemical decomposition of the Desert 
already known, and 111 the third part deals with research work con- 
cerning decomposition in Egyptian deserts. 

The results can be briefly stated as follows : 

(x) Chemical decomposition in the deserts is progressing at a much 
greater rate than scientists in the past believed to be the case. Especially 
to be noted is the diminishing of silicic acid and the rapid decomposition 
of calcium siHcates, in contrast to the greater resistance of sodium silicates. 
This contrast is to be found in nearly all rocks and their products of 
decomposition, and characterizes the process of decomposition by definite 
features. 
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(2) Of the soluble salts that may cause crust or concretion forma- 
tions, it is found that gypsum and sodium chloride are the most pre- 
valent ; while there are other sulphates, they are only found in small quan- 
tities. Calcium carbonate and other carbonates are in such small quan- 
tities that they need not be considered. 

This statement agrees with the theory of Futterers in so far as a 
a small percentage of NaCl and CaC03 on the one hand and a predomin- 
ance of sulphate on the other, but not Na2S04 but CaSO40. 

(3) The zone in which gypsum is found according to Blanceenhorn 
ends in the South in the neighbourhood of Thebes, but through the in- 
vestigations described in this article it is further extended to the region 
of Assuan. 

(4) The so called “ Protecting crusts '' which are principally com- 
posed of iron or manganese, are consequences of some internal force 
or action and are not caused by any external agents. 

(5) In the Schell al Desert the soil formation may be considered 
as semi -arid and in some places is even humid. These soils are of sili- 
cate decomposition products siniilar to those of laterite. Contrary to 
expectations, the investigations have been unable to prove that the soils 
of the desert are of an extremely arid nature. 

(6) There are two different theories in regard to the formation of 
ithese soils : first, that the decomposition is caused by the action of chem- 
cal agents that rarely appear, but when they do, the reaction is 
violent and definite ; secondly, that in some remote period during for- 
mation of the soils, there existed a very humid climatic condition. In 
regard to the first supposition, no satisfactory proof can be offered by 
us, because our present knowledge of the reaction of the chemical agents 
found in the desert is not sufficient. The possibility of attributing 
the decomposition to the rains, which are of high temperature, 
although very rare, is a unanswered question. Also, can it be attributed 
to the influence of dew, the crystallization of salts, the influence of ozone, 
of nitrates or similar agents ? Other authors have declared these to be 
determining agents in this process of decomposition, but we have no proof 
of this. 

Taking into consideration all the above mentioned theories : we 
are of the opinion that the decomposition is rather caused by a for- 
mer humid period, as the layers of soil and their chemical composition 
substantiate this theory. It is quite possible that after this humid period 
there developed an arid |)exiod and this is more or less substantiated by 
leading authorities on the subject to-day. However, in view of the avail- 
able information on the subject we are of the decided opinion that the 
question of decomposition in purely arid places is a problem yet to be 
solved. This is in great part caused by the fact that up to the present 
time we have not had the opportunity to carry out researches in a region 
which has been shown always to have been arid. 


SCHUCHT. 
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A Chemical • Exainiiiatio,ii of Sand from tlie Mecliterraneati Coast of 

Palestine » 

Bratok, a. I. Die Resiiltate eiiier clietnivsciieii IJunfersiichiiiiK ck\s Saiiclcs 
all det Mittelineerkitste Pakustiiias, Zeiischrifl dcf judhchen Gt'scliHchaji jur 
Landcskimde imd Afchdologie Paldstinas, Vol. i, i-.f, s-tS. Ji'-* 

rnsakiii, 1925. 

The restdts of the analysis was first published in Volume 9 of the 
“ Economic Data of the Department of Commerce and Industry of the Zion- 
ist Executive '' in Jerusalem. It includes the analysis of 187 samples 
of sand of the dunes along the coast of Palestine between Ras Nakura 
and Rafa. 

The author finds a relation between the sand and the rocks from 
which sand is formed, a relation which was to be expected* The con- 
clusion that the sands in the south of Akko contain more silicates and 
less chalk and ferric acid is in perfect harmony with the opinion 
in ancient history to the effect that in this region the Phoenicians manu- 
factured glass. Tyre and Sidon are situated at a small distance from 
Akko but the soil in the immediate neighbourhood of these towns is not 
suitable for glass manufacture. REirnENBBmG. 

The 'Effect of Iodine on Soils and Plants. 

Brencheea Br. Winifred 1$. Annals of Applied Biology, XI, pp. 86- 
III. 1924. 

In pot cultures iodine in Nal solution in quantities of 0*1 to 0.0008 
gin. per kg. of moist soil has been shown to affect the germination and 
growth of tomato (Lycopersicum esculenUm), mustard {Sinapis alba), 
and barley (Hordeum) to slightly varying degrees. Germination of to- 
mato seeds in rich soil was not affected, but loss of seedlings from damp- 
ing off '' was not reduced. 

Germination of Mustard was inhibited or checked by the higher 
concentration ; of the jrlants that recovered some gave greater green 
and dry weights than the untreated plants. Barley was less resistant 
to any toxic action of iodine. 

Bacterial numbers fluctuated, but in no definite direction, and there 
was no evidence of partial sterilisation with dressing of iodine in Nal 
solution in quantities of 0.00095 gm, per kg. of moist soil. 

P. H. PI. Gray. 

Soil Acidity and its Relation to the Production of Nitrate and 

Ajmmonia in Woodland Soil. 

Ci/ARKE, G. R., Oxford Forestry Memoirs, No. 2 ; p. 27, i plate. Oxford, 1924. 

The production of nitrate in the soil is essentially a process of bio- 
logical oxidation, which takes place in three stages : the decomposition of 
organic matter for the supply of ammonia ; and the oxidation of the latter 
into nitrous- and of the last-mentioned into nitric acid. It is generally 
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held that the formation and subsequent accumulation of nitrates in the 
soil is ill some way related to the scarcity of acidity in the soil itself. 

The tests made by the author in woodland soils show that in reality 
soil acidity has a certain influence on the accumulation of ammonia and 
nitrates. The former accumulates much more in very acid soils than in 
slightly acid or neutral ; in very acid soils however it is liable to rapid 
fluctuations ; the soil has the greatest power of retaining ammonia tinder 
certain conditions of moisture. 

Nitrates are found in appreciable quantities in very acid soils and are 
appareiitl^J^ unaffected by seasonal changes. In less acid soils they tend 
to reach a minimum towards August They do not vary to any extent 
during the day. A. F 

The Necessity for Improvement in the Chemical Analysis of Agricul- 
tural Soils. 

MarchadiER and Goujon. De la necessite dhine evolution dans Fana- 
lyse diiinique des terres arables. Annales de la Science agronomique, 1 , pp. 32- 
64. Paris, 1925. 

After having made general observations concerning micro-organisms 
and parasitism in relation to chemistry the authors compare the methods 
of analysis by solvents 

As regards potash in particular, the analysis of 16 different soils de- 
monstrate that the quantities required for treatment with hydrofluoric 
acid and with nitric acid vary from 1.3 to 10, which makes it almost 
impossible to compare results. Investigations on soil reaction show 
satisfactorily the amount present of lime and magnesia. But the acidity 
only appears at the rate of less than i per 1000 in relation to the base 
where iti s necessary to add lime at the rate of 5 per thousand 

According to the authors the relation between phosphoric acid, ni- 
trogen and potassium should be expressed as follows : 

kTo 

Also the relation chalk soluble in HNO3 magnesia soluble in UNO® 
should be equal to, or higher than unity. 

Very little is knowns about silica, alurmnium and iron in this con- 
nection 

The sulphur content in soils varies very much. 

In regard to the function of manganese, the authors have come to 
no definite conclusions. 

The fonnula is always higher than unity, 

total Na^O ^ 

This work show the great progress that has been made in the study 
of the practice of agriculture. PiERRE Tarue. 
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Biochemical Studies on, the Acidity of Forest Soils. 

NKmec and KvArin. Biocliemisclie Uiitersucliiuigeii u1)ef tiii- Azidi'tiit 
der Waldbodeii. V cfd'ffcntlichimgen des LandwirtschajtsminLsicri^^ N<^ 
Prague, 1923. 

Having determined tlie effective and exchangeable acidity (i)y the 
colorimetric method of Michaeus) and the catalytic power of <li tie rent 
forest soils, the authors have come to the following conclttsioiis : 

(1) The soil of a dense, evergreen forest shows a greater acidity tlnni 
a decidnotis forest of the same region. The degree of acidity o,£ th.e hti-* 
mils layers of soil under closely wooded conifers is always higher than 
that of the mineral layers underneath. 

In thickl}^ wooded deciduous forest the degree of acidity of the la}' ers 
of mineral soil is rather high. The Pnof the mineral soil is greater than that 
ill the corresponding layers of humus. 

(2) In woods thinly covered with evergreen trees the hiiintis or the 
upper layers of the soil show less acidity than that of the coriespoiiciing 
strata in the thickly wooded forests of the same character in tlie same 
region. 

(3) The humus or vegetal soil in the thinly covered forests of deci- 
duous treed show less acidity than the corresponding beds in the thickly 
wooded forests of similar species. The mineral sub-soil of thinly cov- 
ered coniferous woods has about the same degree of acidity as that of 
thickly wooded forests of non-deciduous trees . 

The mineral subsoil of thinly covered forests of deciduous trees is 
less acid however than that of densely-covered forests of the same kind 
of trees. 

(4) In cases of forests which consist partly of iion-deciduous and part- 
ly of deciduous trees the humus soil always shows a Ph lower than the 
corresponding strata of purely coniferous woods. The degree of acidity 
of such soils is about the same as that of thinly covered coniferous for- 
ests or that of dense forests of deciduous trees. The mineral subsoil 
of mixed forests (non-deciduous and deciduous trees) had less acidity than 
the humous soil that covers it. The latter is also less acid than tlie hu- 
mous strata of purely acicular forest and sometimes lias a lower degree 
of acidity than forests consisting only of deciduous trees 

(5) The lower degree of acidity of the humous and mineral soils when 
conifers are mingled with other types offers more favourable conditions 
to the micro-organisms of the forest. For this reason the biological 
process of mineralisation proceeds more easily in the soils of mixed for- 
ests. 

(6) The degree of acidity of the layers of soil vary continuously dur- 
ing the year, in this respect, that the Ph is higher in the autumn than 
in the spring. 

(7) The catalytical power depends on the presence of organic matter. 
The intensity of this reaction has a certain relation to the degree of acid- 
ity as well as to the number of micro-organisms in the soil. 

' A . T. SMonk. 
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Application and Significance of Electrometric Titration for the De- 
termination of the Reaction of Soils. 

NikeAvS, H. and Hock, A. xAiiwendung und Bedeutiiig der elektro- 
iiictrivScheii Titration bei der Reaktionsbestimmnng unserer Bdden. Zeiischrift 
fur angew. Chemie, XXX VHI, 195. 19c 5. 

To jndge of the soil reaction, the actual acidity (hydrogen-ion con- 
centration) as well as the potential acidity (total or titration acidity) 
must be determined. This latter is established, as is well known, by 
titration on the Daiktjkara method or one of its modifications, while 
the former is ascertained by the electrometric or colorimetric method. 
For an exact study of the soil reaction, next to determination of the 
sizes of the soil fractions, knowledge of the buffer action is important. 
The azotobacter method gives an approximate idea of the content of 
the soil in buffer- action, such method being the biochemical expression 
of the buffer-action of the soil, which is measured with precision by means 
of electrometric titration. This process is carried out in the following 
way : the soil reaction is ascertained by means of an electrometer, and 
the modification of the existing acidity controlled by adding exactly 
known quantities of acids or alkalis, after which the added quantities of 
acids or alkalis are marked on the abscissae and the corresponding va- 
lues for Ph on the ordinates of a graph and the respective titration 
curves drawn. If a soil with exchangeable acid is agitated with potassium 
chloride, there is formed, as is to be expected according to Kappen, 
aluminium chloride, which gives with electrometric titration a typical 
series of curves. The majority of the acid mineral soils gave, on electro- 
metric titration of their potassium chloride extracts, curves which 
indicate the presence of aluminium chloride and consequently exchange 
acidity, while forest soils show a completely different series of curves, 
because in their case the acidity is caused by humic acid and phosphatic 
acids. To carry out the electrometric titration, 50 gm. of soil are agit- 
ated with 135 gm. of 7.5 % XCl solution for half an hour; after decanta^. 
tion has been effected 10-20 cc. (of the solution) are pipetted, and this 
treatment is repeated. The authors recommend the use of the univer- 
sal indicator prepared by themselves, with a view to establishsing an 
important point, viz. how much alkali should be added, so as not to cause 
too great divergences in the curve. If the turbid decantation residue 
is used, the electrometric titration becomes more difficult ; with sandy 
and light soils it is still practicable, but with heavy clays and loams it 
becomes quite impossible on account of the fouling of the electrodes by 
the soil colloids. K. Schaerer. 

Electrometric Filtration and the use of O^^i^ihydrone. 

Nikeas, H. and PIock, A. Die elektrometrische Titration unter Verwen- 
duiig von Chinhydron. Zeiischrift fur angewand^te Chemie, XXXVIII, 407. 1925. 

The investigations of the authors showed that the quinhydrone 
electrode may be successfully employed up to Ph 3 for determination 
of soil reactions. 
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The values found are useful and in conformity witli those obtaiiietl 
by the use of the hydrogene electrode. The quinhy drone-electrode nw}'' 
also be used successfully in electrometric titration. K. Schaerer. 

Studies on Base Exchange in Rothamsted Soils. 

Pace, H. J. and Wieuiams, W. Trans. Faraday Sociely, XX, 5;.;, 

The Rothamsted soils which have been manured in the same wav 
since 1843 (Broadbalk) and 1856 (Park Grass) show in an accentuated 
form the effects of basic exchange . 

On Broadbalk where potash has been supplied, exchangeable po- 
tash is higher than on plots receiving no potash. Values for exchange- 
able Mg are smaller, for Na and NH4 very little. After accounting for K 
removed by crops and drainage the exchangeable K, in soils receiving K 
exceeds the exchangeable K in soils not receiving K by only fractioi! 
of the amount known to have been supplied. There is reason for 
supposing that this potassium can change into a non~exchangeable forin. 

The soils in question contain about 3 % chalk. Considering the 
ratio of exchangeable Ca, Mg and K to total exchangeable base, Ca is 
highest and has maximum value in soils receiving no manure or only 
NH4 salts and Na salts. Next in order come soils receiving K and low* 
est are those receiving Mg. Farmyard manure increases amounts 
of total exchangeable base. Variation of absorption capacity is due to 
two factors. 

(I) Total exchangeable base increases with increase in quantity of 
clay and fine silt II. 

(II) Organic matter is approximately twice as effective an absorp- 
tive agent as clay and fine silt II. 

On Park Grass soils the effect of liming on the quantity of exchange- 
able base is very marked. Exchangeable Ca increases with increasing 
Ph. Saturation for Ca is reached at a point where I % of chalk is add- 
ed to a mixture of soil from the limed and tinlinied portion of a plot 
receiving complete artificials. The PIissikk method of (letemiining 
exchangeable base is not suitable for soils containing chalk, becamse of 
the absorbed H ions in the presence of NaCl solution. The difference 
between the basic exchange definition of “ Saturation and Ramann’s 
definition is discussed. T. E. 

Base Exchange in Relation to the Problem of Soil Acidity* 

Robinson, G. W. and WinniAMS, R. Trans. Faraday Society, XX, 580* 
1925, 

Rime requirement is a conventional determination with no constant 
correlation with, practice. Acidity is due to the presence in the soil of 
complex aluminb-silicic acids, humic acids and their salts. According 
to the degree of acidity or desaturation with respect to base, the free acid 
rather than the salt phase preponderates. 

Most lime .requirement methods measure degree of desaturation. ^ 
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On some Welsh soils devoid of CaCO^, a high degree of unsatiiration for 
Ca is accompanied by fertility and unresponsiveness to lime. All such 
soils show considerable amounts of exchangeable Ca by the Hissmi: 
method. 

vSoils responding to lime show very small exchangeable Ca content. 
Response to lime is a function of actual exchangeable Ca rather than a 
saturation deficit. Exchangeable Ca is approximately proportional to 
Ca availability when the latter is measured by extraction of Ca by dilute 
CO3 solutions. This generalisation only applies to the soils of low clay 
content and high exchangeable Ca content. The distribution of soils 
ill- Wales shows those of low exchangeable Ca to be upland soils subject 
to severe leaching and those with high exchangeable Ca content to be 
the valley soils. T. E. 

The Relation between the Ph Value, the Lime Requirement, and the 
Thiocyanate Colour of Soils, 

Saint, S. I. Tvans. Faraday Society, XX, 59/1, 19^5. 


Comparable data, for a series of soils are given for : (I) Ph measure- 
ments by the quinhydroiie electrode, (II) Hutchinson and MacLENNAN 
lime requirements, (HI) a standardised thiocyanate detemiinaition. A 
general connection between the three is displayed. The correlation im- 
proves if the soils are divided into a light' and a heavy group. The heavy 
soils give greater absorbing surface and absorb more base in lime require- 
ment determination, but do not necessarily give correspondingly dark- 
er thiocyanate colour. Organic matter increases lime requirements 
without corresponding increase in thiocyanate colour. Colour is influenc- 
ed by the amount of iron present. 

Data are given for similar light soils with different thiocyanate co- 
lour but same P.h lime requirement and titrateable acidity in thiocya- 
ate extract, and for a light and heavy soil with difiering colour and Ph 
values but same lime requirement and titrateable acidity in the ex- 
tract- ' . T. E. 

Cause and Nature of the Transformation of Lime in the Soil, 

vSCHBFFER Fnm. Uber die Art der Umwandlung des Atzkalkes im Bodea 
and Hire Ursachen. IiKiugural vSpeech at (Gottingen, 1925. 

The author shows by his analytical experiments, that the transfor- 
mation of CaO into CaCO^ does not take place quantitatively but 
that a part of the CaO enters into other combinations. The quantity of 
CaO that does not change into CaCO^ depends upon the various absorb- 
ing chemical agents that are found in the different soils The principal 
absorbing agents are siHcic acid gel and the gel mixture SiOa-AlgOa. The 
combination of CaO and SiOa gel are facilitated also by the CaCOs which 
is already decomposed. The above experiments tend to correct the 
results obtained by Eohmann' on the same subject. Heelmers. 
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Quantity and Nature of the “ Black Substance ” in certain Moravian 

Solis. 

SMOi^fK, Tv. Zemidelsky AvcMv. Prague. 1924. 

Tlie author lias made use of the American method lor the determi- 
nation of the black substance '' (washing the soil with i HCl anil 
extraction with 3 % NH3. The results lead to the following conclu- 
sions : 

(1) The content of the black substance varies in the soils oi Bklor- 
avia from 0.718 to 2.598 % in the cultivable soil and from 0.211 to 2.75 % 
in the subsoil. 

(2) In the cross section the black substance generally increases 
at lower levels until it reaches a maximum after which it diminishes ra| )- 
idly. It may therefore be the cp.se that the subsoil contains a larges* (jiiaii"' 
tity of the black substance than the cultivable soil above. 

(3) The colour of the black substance in the above mentioned sec- 
tion is darkest in the la^^er of cultivable soil and gets lighter and lighter 
as the depth increases and becomes finally light yellow. The soil sec- 
tions of more arid climates show exceptions to this rule. In these the 
lightest colour was to be found immediately under the upper layer of 
soil. The colour of the black substance from, the limy cultivable soil 
of more arid climates was darker than that of similar soils from regions 
- with a wetter climate. 

(4) The amount of humus varies from 12 to 67.8% of the total of 
humus soil. 

(5) The quantity of these substances also increases to a certain depth 
after which it decreases. In this respect the maximum of black substance 
does not correspond however to the maximum of the humus material 
in the soils. 

Author, 

Soil Biology. 

Soil Analysis by Means of Bacteria. 

Chouchack^ I>. AnalyvSe du sol par les bacteries. Comptes remlus Aca^itmie 
des Sciences, No. 22, pp. 1842-1844. Boris, 1924. 

The author has made use of the catalytical action of soil bacteria 
on water saturated with oxygen. This action is due to the organisms 
and also to the mineral substance in the soil. 

In order to determine the part that these mineral substances have 
in the catalytical action, the reaction is examined before and after boil- 
ing, which kills the bacteria. 

^ By adding nitrogen, phosphoric acid, potassium, alone or in combi- 
nation, the catalytic decomposition of the water saturated with oxygen 
makes it possible to ascertain which is the element present in the minimiim 
proportion, which knowledge can be used in subsequent experiments, 

Pierre Barue. 
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Partial Sterilisation of Soil by Antiseptics. 

Mathews, Annie, Jornn. Ag ^ y . Science, XIV, pp. 1-57, 1924. 

Quantitative determinations have been made of the effect on soil 
protozoa and bacteria of various antiseptic substances, including ben* 
zene and its homologues and derivatives, carbon disulphide, formaldC” 
hyde, and chloropicrin. It was found that nearly all of the substances 
disappeared from the soil fairly quicklj^ and at the same time bacterial 
numbers fluctuated... the process was much slower in field soil than in 
the richer greenhouse soils. 

The increase of the bacteria during the early days varied in the same 
direction as the • molecular weights and heats of combustion of the anti- 
septics, and is attributed to the latter property 

The author concludes that the rise in the number of bacteria is largely 
due to the bacteria feeding on the antiseptic. 

In an appendix are given tables showing relative stability and the 
amounts of the various compounds found to be effective in inhibiting 
or destroying protozoa, eelworm {Heterodera) and fungi, in relation to 
their effect on bacterial numbers. P. H. H. Gray. 

Preliminary Investigations on the RelationsMp of Protozoa to Soil 

Fertility with Special Reference to Nitrogen Fixation. 

Nasir, vS. M. Annals of Applied Biology, Year X, pp. 122-133, 1923. 

In artificial culture media, and in sand cultures, with mannitol, 
more nitrogen was fixed by free N— fixing bacteria in the presence of 
protozoa than in their absence. The percentage gain over nitrogen fixed 
by bacteria alone varied from 8 % to 38 % in artificial media with dif- 
ferent species of protozoa or mixed faunas, and reached the following 
figures in sand cultures. 

Moxumim ligures of N. iixed % 
gain over bacteria alono. 


Bacteria with Ciliates 36 

« « Amoebae .... 25 

(! and Ciliates. ... 19.4 

» n and Flagellates . 2.7 

Out of 36 experiments made in duplicate or triplicate, 31 showed 
a positive gain. P. H, H. Gray. 


Protozoa from the Soils and Mosses of Spitzbergen. 

Sandon, H. Journ. Linnean Sue. Zoology, XXXV, pp. 474-475. 1924. 

Three samples of mud, 8 of soils, and 15 samples of mosses, collect- 
ed by the Oxford University Expedition to Spitzbergen, 1921 and 1922, 
were examined qualitatively for Protozoa, which were found to consi st 
of types generally met with in temperate soils. The severity of climate 
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appears to result not in tlie occurrence of local species, ^ but iii^ eliiiiinri ' 
tion of the less adaptable forms. Many forms found in trc)|;)ical soih 
are identical with some occurring in Spitzbergeii. 

P. I-L IL C'rRAY. 

Soils and Vegetation. 

Tile Forestery Value of the Sands of the Dimes and of Saiid^-^ Soils 

ill General. , • 

ALBERT, Der walclbauliclie Wert der Diiiicnsande, sowie der 
im allgemeineii. Zeitschrift fiir Forst- und Jagdivesen, Year, XUI'. p]). J 
(from the haboratory for Soil Science of the Forestry School of Kbctswiiidt ). 

The usefulness of the method adopted by Atterber('. for the vaUia- 
tion of sandy soils has already been indicated in an earlier publication by 
the same author, in which he wrote upon the deep diluvial sands oi t!:ie 
forests of Tieberosen (Zeitschrift fiir Forst- und Jagdwesen, Jalirg. 5h. 
p. 193). 

In the present article, the author examines particularly sand from tiici 
Dunes of the State Prussian Forests of Bienenthal by the use of the Ax- 
TERBERCr method. It was surprising to find that these sands were not nearly 
so regular in respect to the size of their grains as had hitherto been sup- 
posed. The detailed table in his article shows, that not only the single 
sandy soils, but also the various layers of each cross section have grains 
of difierent size. Coarse sand (over 0.2 mm.) is found at a rate of 4.3 to 
97 %, Atterberg states that sand must not be under 0.2 mm. in order 
to allow water to pass through. This condition is of course very ini|>ortaiit 
for the fertility of the soil. In other words the natural value of sand 
depends upon the percentage proportion of the constituents of soil tiuit 
consist of particles of a diameter over 0.2 mm., and those parts eotisisting 
of smaller particles. 

It is therefore possible to divide the sands of the Dunes within the s^i 211c 
region into 5 types taking as a bassis the percentage of lh,ie sand in i?acli 
group for each type (under 10 %, 15 %, 20 %, etc.). These ty|)es of 
sandy soils are characterized by definite flora which is significant for each 
type. For instance, soils of the IVth type (30 % of fine sand,) support 
rbeech trees and pines in about equal numbers. Grosskopic 

23. The Infliieiice of the Amount of Nutritive Substances and of the 

Soil Acidity on the Growth of Trees in' the Fiottlehnagebieten of 

Syke in North-West Germany. 

Ganssen R., and Goerz G-.^ Der Bnfluss des Nalirstofigehaltes und der 
Aziditat des Bodens auf das W’achstuin der Holzarten im nordwestdeutsdieii 
Flottlehmgebiet von Syke. Second provisional report of the Labor aiory of the 
Prussian Geological Institute^ Vol. 5. Berlin 192s. 

In connection with the results of the chemical investigations carried 
out in,, the same region, the authors state that' Goerz ' by determining the 
eiative eonductMity obtained data that allow a valuation, to be made of 
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the amotint of soluble nutritive substances in the soiLDr.^XiESE of Ebers- 
walde suggests the application at the same time of a method of investiga- 
ting the coiiductibility of the sap by the use of a special electrode. 
This enables a valuation to be made of the different degrees of growth and 
shows the difference of growth in relation to the amount of nutritive sub- 
stances soluble in water. 

Numerous estimations have been grouped into a table, approved by 
a specialist in forestry which offers a means of valuation of the growth of 
the total forest. The table states besides the data for acidity of the soil, 
relative conductivity of the soil, relative conductivity of the sap, all of 
which factors have been classified in relation to the various timber species. 
The influence on the growth of the trees of the amount of nutritive substan- 
ces soluble in water, is clearly seen in the data for conductivity of the soil 
and more so in those which determine the conductivity of the sap. It is 
also clear that the energy of growth of the tree, which is expressed as con- 
ductivity of the sap greatly depends upon its location. GoERz. 

Effect of Soil Alkali on Plant Growth. 

Harris, F. S. 

Results of over i8 ooo determinations on the effect of alkali in the soil 
on the germination of seeds and the growth of plants were presented. 
From these data the following conclusions were drawn : 

The effect of the various alkali salts in soils on plant growth and the 
quantity of alkali that must be present to injure crops, are of great prac- 
tical importance to farmers in arid regions, as well as of considerable 
interest to the scientist. 

Only about half as much alkali is required to prevent the growth 
of crops in sand as in loam. 

Crops vary greatly in their relative resistance to alkali salts, but 
for the ordinary mixture of salts the following crops in the seedling stage 
would probably come in the order given, barley being the most resistant : 
Barley, oats, wheat, alfalfa, sugar beets, maize and Canada field peas. 

Results obtained in culture solutions for the toxicity of alkali salts 
do not always hold when these salts are api:>Hed to the soil. 

The percentage of germination of seeds, the quantity of dry matter 
produced, the height of plants, and the number of leaves per plant, are 
all affected by alkali salts in about the same ratio. 

The period of germination of seeds is considerably lengthened by 
the presence of soluble salts in the soil. 

The anion, or acid radical, and not the cation, or basic radical, deter- 
mines the toxicity of alkali salts in the soil. Of the acid radicals used, 
chlorine was decidedly the most toxic, while sodium was the most 
toxic base. 

The injurious action of alkali salts is not in all cases proportional 
to the osmotic pressure of the salts. 

The toxicity of soluble salts in the soil was found to be in the fol- 
lowing order : Sodium chloride, calcium chloride, potassium chloride. 
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sodium nitrate, magnesium chloride, potassium nitrate, magtiesiuni ^ ni- 
trate, soditim carbonate, potassium carbonate, sodium siilpliate, pot.iis™ 
sium sulphate and magnesium sulphate. 

The antagonistic effect of combined salts was not so great in soils 
as in solution cultures. 

Tne percentage of soil moisture influences the toxicity of alkali sails. 

Salts added to the soil in the dry state do not have so gteai. an 
as those added in solution. 

hand containing more than about the following perceiitagx\s oi 
soluble salts are probably not suited, without reclamation, to producer 
ordinary crops. In loam, chlorides, 0.3 per cent. ; nitrates, 0.4 pet eeid:. ; 
carbonates, 0.5 per cent. ; sulphates, above i.o per cent. In coarse sand, 
chlorides, 0.2 per cent. ; nitrates, 0.3 per cent. ; carbonates, 0,3 |)er ccJit., 
and sulphates 0.6 xier cent. 


The Guitivatioii of Corn* Weed Control and Moisture Conservation. 

The Illinois Expev intent Station Bulletin No. 259 

The principal object and greatest value of coni maize cultivation on 
Brown Silt Loam is the destruction of weeds. Weedy corn probal)ly suffers 
more from a lack of nutrients tlian from a moisture deticiency. The 
depth and frequency of the cultivation of corn should be (leteriniiied liy 
the weed growth. 

Deep cultivation of corn may result in root injury and decreased 
yields in comparison with shallow cultivation. The effect of excessive 
and deep cultivation seems comparable to that of actual root ].)n:iiuiig. 
Proper cultivation should kill the weeds with minimum injury to tlie 
corn roots. 

' The need for cultivation seems to be no greater in dry than in wet 
years ; it may, in fact, be less. However, on heavy soils wliicli work 
badly, cultivation may be necessary in order to fill the large cracks and 
thus stop the direct loss of moisture from the deeper strata. 

The data and brief discussions presented in tins bulletin are intend- 
ed to be of assistance in developing the principles underlying tliesttc- 
cessful cultivation of corn and are not intended as recoiumemiatious of 
specific methods or particular implements. 

D. C. WiMMER and M. B. Harcano. 


Re g i o 11 a 1 Soil Science. 

The Nature of the Rocks and Soil of the Upper Layers of Soil in the 
Kursk District (Russia). 

AfanaSSIEEF, Prof, J. N. 

(1) Tne slightly irregular geological formation of the Kursk District 
is due to the fact that this elevated plateau, which belongs to the middle 
Russian hills, has been untouched by the Greater-Scandinavian Glacier. 
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Tlie redeeming feature of this District is the entire absence of moraine 
deposits. 

(2) Tne original rocks that He on the surface in the Northern part 
of the District (about as far as the river Sseim) form Cretaceous groups 
— marly wacke (Opoka> marl from which the chalk has been removed 
by siHcic acid), marl, chalk. 

The Southern half of the district is composed of sands of the Ter- 
tiary System and of clay soils of a loamy and sandy character belonging 
to the stratum of Poltawa-Charkow. The Post-Tertiary sands are also 
to be found occasionally in the Northern part of the District. 

(3) Over a considerable surface of the territory in question the 
mother rocks are covered with a layer of deposits belonging to the IVth 
period. These layers have a maximum thickness of 12 metres and form 
the natural area for agriculture. They are composed of the following 
horizontal strata (from the surface down) : 

Fourth Period : 

Stratum where the loess plateau is being denuded ; surfaces which 
are being washed away along the slopes of the lowlands ; deposits of the 
terrace slopes of the rivers. 

Third Period (alluvial) : 

1. Loess, nutbrown loam to a depth of 2 metres. 

2. Loess, sandy loam, dull yellow to a depth of 3 metres. 

3. Loess-Hke sandy loam, chestnut brown. 

Second Period (lake alluvial) : 

4. Inundated soil, marsh meadow soil. 

4. A. Loess-iike loam, yellow to dark-brown. 

4. B. Sandy loams and clays sometimes loess-Hke, sometimes 
coarsely sandy, loamy sands and sands. 

First Period (river glacial period). 

5. S. Inundated, marshy meadow soil. 

5. A. Dark brown loam with rubble and boulders from marl. 

6. A. Rubble stones and residues of rocks of Cretaceous Period. 

7. A. Cretaceous groups, 'marly wacke, marl and chalk. 

5^-B. Large sandstones. 

5-B. Coarse sands with gravel and boulders of the mother rocks, 
rare crystal stones. 

7»B. Formations of Tertiary System grey sands, and glaucous 

sands. 

Note X. The different kind of strata sub letter '' A are regions 
where the deposits of the 4th period have a substratum of Cretaceous 
formations ; those under letter B '' have a sub-soil of Tertiary for- 
mations. 

Note 2- It has been possible to show that each period had 3 phases : 

(1) an accumulative phase in which the stones were deposited ; 

(2) a stationary phase, in which upon these stones the ancient types of 
soil formed themselves, and {3) the erosion phase when the soils and 
^ones were inundated. 


7 — Agr. ing. 
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Tliese phases, were demonstiated by clxatacteiistics of the middle 
strata of intiiidated soils and furthermore by the stones tliat fonii a li,- 
mlt betwen the two phases. These stones are frequently brotiylil; to 
the surface in the steep forests on the right side of the river a.ii<1 tlie 
slopes in the south and the west of the country. 

(4) With regard to the general topograplhcal aspect of the/ K'lirsb 
District : 

It is a region that is sharpty divided by numerous gorges and intieti- 
tations. These divisions are remarkable for their great age and (,k4>tlq 
and the predominating feature of the surface in this district is steep 
slopes. The elevated embankments of the watersheds are geiierally 
circular ridges with a diameter of about 150 Fade (300 metres). 

(5) An efficient drainage of the watersheds and of a great, part 
of the slopes is required as otherwise the steep slopes would render tile 
country unfit for agricultural purposes. 

In different places at a low level, underground water-courses wvire 
formed which acted as a drainage system, and in consequence foiined 
moist soils upon the slopes. 

(6) The moisture and the rise to the surface of the original stones 
at certain points along the slopes, and their lateral developments, 
together with the level tracts along the rivers, served in a primeval age 
as roads and as land suitable for the development of forests on the 
originally bare steppes of the Kursk district This peipetual struggle for 
existence between forests and steppes has caused the formation of the 
Kursk Forest steppe. These Forest steppes are a peculiar fomiation 
which covered in^ places the originally monolithic steppes, like a carpet 
with beautiful designs, in some places compact masses of forests, in others 
merely strips and groups of coppices. 

{7) The upper stratum of earth which forms the soil in the dis- 
trict of Kursk is in accordance with the above described liistorical and 
natural conditions. In the whole region the “ Black Earth (Tschet- 
nosem) is predominant. This is the most ancient type of earth, and is 
a product of the period of the formation of the steppe. As thc^ forests 
covered the steppes the black earth suffered a degradation. The results 
of the various degrees of transformation of black earth under tlie jaes- 
sure of the woods are the following types : (i) Degraded bliick e;,iith 
as tJae first product of transformation ; (2) forest soils in various decrees : 
(3) podsol soils. 

(8) These 4 types of soils may be devided as follows in regard to 
the hydrographical formation of the region and its general topograplucal 
character : (i) The Northwestern part of the District forms a region where 
forest soils predominate with small areas of degraded black earth ; (2) The 
Northeast and the East (as Southern limit the river Sseim) a complex 
of degraded and pure black earth with small areas of forest soils and 

(3) the South and South-East of the District predominating 
normal black earth, with certain places showing degraded black earth 
and various forest-soils* 

(9) In order to give a definition of each type of soil in regard to 
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the topography of each region the following scheme may be used : the 
liver plains and slope soils are composed of -dark coloured meadow lands, 
sandy terraces and plains that are not exposed to inundation and the 
edges of the slopes (those that are moist from the leaching of water) 
or the mother rocks that obtrude from the side slopes all form strips of 
podsol soils. Higher up and at a greater distance , from the rocks, 
forest soils are found that gradually pass over into degraded black earth 
and this in turn merges into normal black, earth. 

In the case where woods cover the steppes near to the side slopes, or 
when the plateau has suffered a considerable depression, the division 
of the soil presents itself in the following manner : Very deep down the 
soil presents a very decomposed condition which gradually, in layers, 
merges into normal black earth as the surface is approached. 

(10) Due to the breaking up of the loess plains into deep and large 
slopes the micro-relief of the Kursk district showy's very few small depres- 
sions. In the lower areas of the watersheds there are moist meadow 
lands. 

(11) For the same reason mentioned in the first part of (lo), that 
is the breaking up of the loess plain into deep and long slopes, the marsh 
is not represented in this District, nor is the salty earth which is always 
found ill connection with marshes on the watersheds and on the slopes. 

In the South and the South-East of the District the dark coloured 
soils also contain salt soils which have deposits of carbonate on the sur- 
face. These soils therefore may be considered as a climatic and geolog- 
ical bounary. 

(12) In this District • the “ Stolptschatye Solonzy (Salt deposits 
in columnar layers) are not found. These lands are characteristic of 
East and South-Eastern European Russia as an accompanying phenomenon 
of the Black Earth complex. Only in the above-mentioned South- 
East and Southern corner of the District salt formations have been 
discovered. These '' Stolptschatye Solonzy '' have not been found in the 
District of Tschernigow, but in the Woronesch District they exist in great 
quantities. 

This fact together with other characteristics causes the author to 
suppose that a cEmatic boundary passes through the Distiict of Ktirsch. 
East of this boundary the characteristics of a continental cEmate greatly 
increase, in the form of recurring periods of great aridity. West of the 
boundary however the mildness and humidity of the cEmate increases 
and makes it more Eke our Western cEmate which is not subject to in- 
jurious periods of aridity. The Author. 

The Soil of Russia and the Surrounding Regions. 

Geinka, K., S. 1-348. Moscow-Lenitigrad, 1923* 

The book contains a detafied description of the soils of pre-war Euro- 
pean and Asiatic Russia, from a morphological, geographical and topo- 
graphical point of view. In the Preface the author describes the processes 
of soil formation and the various types of soil ; he then proceeds to a de- 
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scription of the level zones of Russia (tundra-zone, ^ forest-zone, steppes- 
2oue and the zone of deserted steppes), with their climate, vegetation, ori- 
ginal rocks and soils. The author gives a similar survey of the vefticsil 
soil-zones of the Kiim, the Ural, the Caucasus, Altai and TiirkestaiL 1 lie 
last chapter treats of the ancient and fossil soils of Russia. 

The authof. 

An Agronomical and Scientific Examination of the Soil in the 

Weiwarn District. 

JanoTa, R. : Agronomisch-bodenkundliche Untersuchung des IV'zirks 
Welwam. PubUkaiionen des Zentmlkollegium des LandkulHmates f. d. liofiig-- 
mich Bohmen, VoL 8, map scale i : 25,000. Prague, 1923- 

This soil research work was begun by Professor KoPiXicy and finished 
by Janota. Prof. Kopecky has described the work in Volume 4 of the same 
review. An area of 217 km^ has been closely examined ; 255 ^) mechani- 
cal, 780 physical and 520 chemical analyses have been carried out for this 
investigation. 

The leading Bohemian soil science specialists have taken part in this 
excellent work, particularly Prof. Kopecky, who initiated it, Ritznica, 
R, Janota, etc. The volume contains 216 pages and describes the 
soil research work carried out in the laboratories of Czechoslovakia. 

The introduction draws attention to the necessity for scientific soil 
research. A description is given of the methods hitherto adopted and aa 
explanation of the map. In the third part the characteristics of the soil 
are described, the climate, geological conditions and the scientific conditions. 
The work closes with a chapter on the production and manuring of the 
various soils and a chapter on the necessity of marling light soils. 

The detailed descriptions of each type of soil form the largest part of 
the book. 

As in the case of Kopecky’s book (1908) this work is also full of valu- 
able practical experiences in the field of soil science. This book should be* 
read by those interested in the progress ofdhis science in Czecholovakia. 

b. SmoiJ’k. 


'Chalk in Lettonia. 

Rozensteins S. and Tancmainis Z. (in Lettish with a short suirmtnry 
in German). 50 pages, 20 photographs, Riga, 1924. 

The authors mention 80 places where chalk is found. Some of these 
places have been thoroughly studied ; the percentage of tufa chalk was 
determined and chemical analyses were carried out. 

The authors divide these deposits into 2 group : i) loose and grainy 
deposits ; 2) hard stony deposits (tufa chalk). The last group has 
received special attention, because this kind of deposit can be useful for 
technical and building purposes. The microscopical structure has been 
studied and the technical characteristics of tufa chalk and phothomicro- 
graphs have been taken. 



INTERNATIONA!. SOCIETY OE SOIE SCIENCE ' 75 1 

Tufa chalk may be easily worked with saws and adzes while in humid 
condition, has a great resistance to weathering and is very adaptable for 
facades, statues and as building material in general. 

From a point of view of chemical composition the samples examined 
represent a relatively pure CaC03 without MgCO^^; some samples show 
an addition of CaSO^^ and of FeCO,. 

Often the deposits of tufa chalk show remains of plants, leaves and 
shells. 

The study of these deposits may therefore produce very interesting 
data for the study of the characteristic climate and the flora of the 
period after the glacial epoch. 

The numerous deposits of chalk in hettonia — (which are far more 
numerous Than indicated in the above mentioned work) — are 
also of great importance for the chemical industries that require pure 
CaC03, and they are useful for the improvement of podsol soils. 

ly. Frey. 


Agricultural Conditions in Palestine. 

Sawyer, B. R. (Director of Agriculture). A Review of the Agricultural 
Situation in Palestine. Department of Agriculture and Fisheries, Palestine, 
1923, (Price 10 Piastres). 

This work contains statistical material in addition to a large number 
of scientific articles, and gives a summary of the agricultural situation of 
Palestine during the year 1922. A communication by Sir Wieeiam Wiee- 
cox “ Extracts from a Report on the Irrigation of Sania Bands in the 
Jordan Valleys speaks very favorably of the possibilities of cultivation 
and irrigation in this district, which lies between the Bake of Tiberias and 
the Dead Sea. The soil appears to have plenty of phosphates and lime. 
Data are given respecting the total amount of soluble salts of 9 different 
soils that have been analysed. 

In Part IV it is stated that about half a million hectares are 
already cultivated and another 300,000 hectares are ready for cultivation. 

Twelve soil analyses are given, and concern principally soils of the 
plain, near the coast and the mountains of Judea. Some of these soils 
have been chosen in order to present typical examples of soils suitable 
for tobacco planting, wine, oranges, almonds and sugar cane. As is to be 
expected in a semi-arid region, these soils are generally poor in nitrogen 
and rich in soluble salts. 

Most of the analyses were made by the State agricultural and chemical 
laboratory in addition to two analyses by M. Vinik, which have been al- 
ready published in Der Boden Palastina's ” by Beansenkhorn. 

Reieehbero. 

The Soils in the Drina, Save and Morava Areas. 

StebuT Prof. AeEX. a, Zemljista bnno-SavO’-Momvska ohlasti. Publish- 
ed by the Ministery of Agriculture. Belgrade, 1924. 

This work records the beginning of a systematic investigation of Ser- 
bian soils. The following is a summary of its contents : Introduction ; 
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Part. I. Methods of investigation, processes of soil, forniatioii ; e1ii,Tiu1,'e rind 
types of soils ill Europe (1-26). --- Part. II. Chapter ist : The factors whida 
have most influence on the formation of the soils in the ,1). S. M. icgifiii ^ 
climate, vegetation, deposits, original rocks (27-5.1:). Typi'^s o!^ stall : 
Black earth called '' smoniza (smola means pitch) and .its \sarieties ; 
brown earth called '' gajngatscha '' (gaj means grove) : ikeIsoLs called 
“ pepeljitsche '' and bolowatsche pasture lands called Kninsa.ischka, 
(51-96). Chemical and mechanical analysis of some of the types oi so, if, 
(97-109). ^ . 

Ill Part. The most important agricultural characteristics ot the soi!- 
types in the D.S.M. region; measures for their improvement (:r:i:o-,r6i). 
— Conclusion, (162-163). — Resume of the text in French (i()4-i,8o). 

The work concludes with 6 photographic reproductions and a.n index. 

A. SETW:ivRTrL 

The Soils of Lel:to.aia. 

ViTixs J. (J. WiTYN) (prinded in I/ctlisli) 50 pages. fuc.;. 

Ill a short study on soil formation' the author describes tJie p.n,fcvss 
as follows: (r) Transformation of the mineral siibstaiices ainl tlicir tra,i is- 
location nearer to or farther from the surface. {2) UevclopiiKMit of tlie 
humus layers and (3) Transfoimation of the physical ipialities of iJic 
mother rock as a consequence of the change in the mineral substances, 
He points out the principal factors of soil fonnatioii and the most iim 
portant and common mother rocks (morainic, loams and tlieir |)rodiu:ts)' 
The process of soil formation of heavy clay soils is descriliecl Tliese 
heavy clay soils represent about % of the total territory of Tettonia iiiid 
are to be found in all the different gradations of the podsol. T,!ie clays 
contain CaC03 at the depth of 60 to 70 cm., even when the lay<u*s 
are of a strongly podsol t>q>e. The heavy marly soils in hettonhi cffii* 
tain about 20 % of CaCO.., which has been admixed with tJie cla,y (luring 
the glacial epoch by the Silurian limestones of Estlaiid. 

The author says that the degree of podsol depends u|)(„»ii tin:* cliiiiM- 
tic conditions, principally the quantity of rainfall, Tlie Taiuh.ill v'arieS 
from 400 mm. (Bauske) to 680 mm. (Hasempotli, Golcliugen). lut'ln* 
region of Baiisken above the morainic loam, kyers of grotind arc hujiid 
that in cliaracter resemble the Tscliiniosem and Rendsinien soils. c',kni« 
erally the CaC03 is washed out to a depth of 50 to f)0 cm. In t.he region 
af Hasenpoth and Goldingen are found tyi)ical Podsol soils, though tiie 
line of demarcation also in these soils lies at a depth of 50 to 70 cm. 

After studying the process of formation of the podsol soils in I.Adtoiiia,. 
the author distinguishes 4 phases in that process. 

I®^ Phase : Development of an immense layer of humus (40 to 50 ci:m) ; 
the washing out of the CaC03 only begins in this pliase. 

Phase : The kyer of humus being devoid of CaCO^, the cal- 
cium ion absorbed by the humous and zeolitic parts of the soil are 
attacked by the washing out process. The soil contains bad physical 
qualities and is almost impermeable to water or roots. Few soils in tints 
condition are found ; they very quickly 'change into the next phase. 
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The 3^*^ Phase shows the further washing out of the finer particles 
of the tipper layer and its deposition into deeper layers. This is due to 
a greater dispersion of the soil particles.. The nature of the soil in this 
phase is very marshy and its colour grey. 

Phase. The layer of humus becomes smaller, the bottom stra- 
tus becomes ashy grey and lies on a bed of thick loam ; the reaction of 
the soil is strongly acid. The point of demarcation in this phase is 
from 50 to 70 cm, depth, therefore little water passes into the deeper 
strata. 

The author points out in his conclusions that there is a connection 
between the degree of podsol of the soils and their fertility. The pro- 
duction of strongly podsol type soils is 2 to 5 times smaller than that of 
soils in the first or second phase. 

The decrease of acidity of the podsol soils is of great importance 
for fertility. Soils that have been very acid and in wliich the acid con- 
dition has been decreased produce in the same measure as noii-podsol 
type soils. h. Frey. 

Report on the Soil Survey of the Dialah Area (Right Bank). 

Webster, T. P. and Viswanath, N. Department of Agrictdture Mesopo^ 
lamia. Memoir No. 2, 1921 (The Times Press. Bombay 1921). Price i R. 

This report gives the results of soil researches in a district in wliich 
a reconstruction of the old irrigation works had been planned. The hihg 
percentage of salt in the soil is due to the water used for irrigation pur- 
poses. (The analysis of this water shows 70-100 parts per 100000 of 
soluble salts, of which 15 to 25 parts are NaCl). 

Thirty three soils were mechanically analysed and subjected to a chem- 
ical analysis in respect to the principal salts and nutritive substances. 

The authors came to the conclusion that if the proposed drainage 
system is carried out good results may be expected. ReifenberO. 

Alkali Soils in Iraq, a Preliminary Investigation- 

Websti$R J. F. Department of Agriculture, Mesopotamia, Memoir No. i, 
ic)2J. Bol'iilKiy, The TiiiiCvS Press, i<)2i. Price R. i). 

In Mesopotamia, as in nearly all arid or senii-arid lands, alkali or 
sandy soils are to be found. The author calls the vilayets of Bagdad 
and of Basrah arid, giving as his personal opinion however that it would 
be mote correct to call them extremely Mediterranean 

During the summer the temperature risis to about 120^ F. in the 
shade, while the humidity during that period is about 38 %. Under these 
conditions it is evident that a complete desiccation of the soil takes 
place. In winter the temperature in Bagdad is 27. F. and the relative 
humidity is 80 %. In this season there is about 5 inches of rainfaE. 

The author considers it of the greatest importance to take measures 
to prevent the soil from becoming over saturated' with salt and when this 
condition exists, ' where possible, to carry out improvements. 
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The salts that are principally found in these regions ^ are soditiiii siil- 
phate, sodium chloride, and sulphate and chloride of calcium and iiiagtie- 
sium, while the so-called Black Alkali, ” sodium carbonate, is not: 
found. 

It has proved to be imx^ossible to wash away the salts by flooding 
and drainage ; this method only drives the salts into the deeper levels 
of the soil, after which they return to the surface owing to cjipillaiy 
ascension, 

Mesopotamia, which at one time was one of the most fertile cotui”" 
tries, is in ‘danger of becoming a desert, this condition l>eing due to the 
fact that the ancient methods of drainage have been forgotten. 

According to the author the only solution is in drainage by i>et- 
eolation, by which the salts are finally conducted into the principal drainage 
system of the country. This system could only be applied by the 
Government, 

The appendix of the work contains a number of analyses, illustrating 
the percentage of salts and their probable compounds. The map shows 
the division of the Dialali District intodifferent salt areas. 

Reii^bnberg. 


Further Studies on Alkaii- Soils in Iraq. 

Webster, J. F. and ViswaraTh, B. Department of AgricuUim, Iraq^ 
Mimoif No. 5, 1921 (The Times Press, Bombay 1921). Price Rs, 2. 

In the first part of this book a study is made of the influence of solu- 
ble salts on the phyisical condition of the soil. The work was carried out 
as follows : A sample of soil was continuously washed until it was prac^ 
tica% free of salts. At the same time the original soil was examxiKKL 
Besides making a mechanical analysis, the authors studied capillary 
attraction, permeability, the absorption of salt solutions, hydroscopic 
power, pore space, degree of acidity and evaporation capxicity of 
the soil. 

In the second, part the influence of salts on saplings is demottvStrated 
as well as the growth of young trees in naturaUy sandy soils. One ex- 
periment concerns the growth of saplings in soils with a variable percent- 
age of salts but, with a constant percentage of nutritive sul)stances. 
Another e^qperiment investigates the maximum content of salts in soil 
intended for wheat cultivation. 

Further experiments are made on osmotic pressure and toxic in- 
fluences. The investigation finally deals with sodium carbonate and the 
toxic effect of other soluble salts. 

In Part III the authors discuss some conclusions drawn from their 
experiments. 

'Though many of the results of these experiments are not new, the 
work is, ve^ interesting. It is to be regretted that colloid chemistry 
in connection with the problem has not been treated* 

Reieehbero/ 
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WiEGNER, G., Gallay, RenE and Gessner, H. Wasserbindiing im Bo- 
den. KoUoidzeitschrift, Vol. XXV, Part 5, 1924. 

WiESSMANN, H. Ueber den Einfluss des Lichtes auf die Nahrstoffauf- 
nahme der Pflanzen im Jugendstadium. Zeitschrift fur Fflanzener- 
ndhrung, und Dungung Part B. 4^^ Year, No. 4, Publ. by Chemie, 
Leipzig, Bosestr, 2. 
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Chemistry of the vS o i 1 . 

Bi^anciv E. and Passage tiiiter Mitwirkung von Ribser^ A. irnd lij-:]A,>iv,lC 
Die chemische Veiwitteruug der Aegyptischeii Wiiste. 
gische Universitat. Ahhandlun^cn aus dem Gcbict dcr Aifshukk- 
kunde, ICoiiimissionsveiiag D* Priedricliseu & Co. 

Beanck, E. and Schebeer, E. Ein weiterer Beitrag ziit Uiiiwaiulliiiig <les 
Aetzkalkes in koHeiisatiren Kalk im Boden utid die Ursacheii tier 
Biiidtmg des Kalkes. Zeitschrift f. Pflanzenerndhniug u. 

Part B, Year 4, No. s, Ptsbl. by Cheniie, Leipzig, , Bosestr. 

Bjoereykke, K. O. Aaraberetning for Statens jordiiiidersoekelso i 

Saertryk av MekUn^er fra Norges Landbmkshoeiskole, Nos. 2 and, 
3. PP* 15. 19^4- 

Brennp:r, W'ibar. Ueber die Reaktion Eimilaniidischer Br)deiL (/eo- 
logiska Komiiiissioneii I Idiinland, Agrogeologisim M eddelaudm, 
No. 19. Helsingfors, 1924. 

Dachnoswki, a. P. The chemical examination of various peat iiuiteTials 
by means of food stuff analyses. Journal of Agricidtnral Research^ 
Vol. XXIX, No. 2. Washington, July, 1924. 

A. Gehring and O. Werrmann. Studieii iiber die Einwirkniig dc*s Ka!- 
kes aiif den Boden. Landw. Versuchsst., 103,279. 1923. 

Gessner, it. Betonzerstorungen durch chemische Einwirkuiigeii <Ies 
Grundwassers. Schweizerische Zeitschrift fur Sirasscnmesiin, No. 5-6. 
1925. 

Greaves, J, E., HiRvST, O. T. The Soil Solution. /own?./ 0/ Indtidrial ami 
Engineering Chemistry, Vol. 14, No. 4, pp. 224, March. 1922. 

HARRm, F. S. Soil Alkali Studies ; Quantities of Alkali Salts wliich pro- 
hibit the Growth of Crops in Certain Utah Soils. Utah Agricuk 
tural College, Bulletin 145. Bogan, Utah, Sept. 1916. 

Heabden, W.^ P. Titanium, Barium, Strontium and JJtiiium in certain 
Plants. The AgrioulUvral Experimeni Station of the Colorado Agrk 
cultural College, Bulletin 291, April, 1924. 

Headden W. P. The Effects of Nitrate on the Coiiii;>c)sitiou of Pc»- 
tato. The Colorado Experiment Station, Agricultural Dkdsion, BuT 
letin 291, April, 1924. 

F. Henrich. Ueber die Radicaktivitiit und neuere Uiitersiicluiug rkn” 
Quellen des Taiuius. Zisch, angew, Ck 38, 472, 1925. 

Hissink, I). J. De verzadigingstoestaiid van kleigronden,' in vetbarwi 
met bet proefveld bij den heer Dijkema, Nieuw-Beerta. (mmiuger 
Maaischappif van Landbouw. 

Hisshstk, D. j . De zuurgrad van boschgronden. Overdruk uit bet Land- 
bouwJmndig Tijdschrift, No. 432, Sept. 1924. 

Hissixk, D. j. Ondetzoek van eenige baggermoiisters uit Puniierland 
Noord-PIoHand. 

Hissixr, D. j. Some General Conceptions on Acidity and tlie Role Played. 

' ' ,by it ill Several Processes. Verslagen van Landboimkumiige On(kf->^ 
zoekingen der Rijkslandbouw Proef stations, No. 27, pp. X33-X45. 1922. 
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Hissink, D. J. a Simple and Quick Method for Determining Soil Acid- 
ity, Chemisch Weekblad, Bd. 19, pp. 281-283, 192E. 

Hissink, D. J, and Van der Spek, Jac. The Acidity of the Soil. Fm- 
lagen van Lmidbcnmkundige Onderzoekingen der Rijkaslandbouw Proef- 
stations, No. 27, pp. 146-161, 1922. 

I/EMMiORMANN, O. Das Wesen, die Bedentuiig und die Bests mimtngs- 
methoden der Bodenaciditat. Zeitschrift fur Pfimizenernakrung und 
DUngung. Part A, Year 4, No. 4. PubL by Chemie, Leipzig, Bose- 
stiasse 2. 

SCHEERER P. Ueber die Art der Uniwandlung des Aetzkalkes im Boden 
und ihre Ursachen. Journal filr Landwirtschaft 72, 201, 1924. 

WiTYN, J. I. Die Hauptphasen des Podsolbildungsprozesses. II. Die 
Phuchtbarkeit des Bodens in ihrer Beziehung ztir Bodenaciditat. 
(Zusammeiifassung einiger Bodenuntersuchungeii in Dettland). 
Publ. by A. Gulbls. Riga, 1924. 

Biology of the Soil. 

Greaves, J, E. and Carter, E. G. and Lund Y. Influence of Salts on 
Nitrification in Soil. Utah Agricultural Experiment Station, Soil 
Science, Vol. XIII, No. 6, June 1922. 

Greaves, J. E. und Carter, E. G. Infiuence of vSodiiini Arsenite on Mi- 
croflora of Soil. The Botanical Gazette, Vol. 77, No. i, March 1924. 

Greaves, J. E. and Carter, E. .G. The Influence of Moisture and Sol- 
uble Salts on the Bacterial Activities of the Soil. Utah Agricultural 
B/Xperiment Station, Soil Science, Vol. XIII, No. 4, 1922. 

Greaves, J. E. 'mid Nelson, D. IT. The Influence of Nitrogen in Soil 
Nitrification. Utah Agricultural Experiment Station, Bulletin 185. 
Logan, Utah, July 1923. 

Headden, W. P. Fixation of Nitrogen in Colorado Soils. Occurrence 
of Nitrates on Rocks. The Agricultural Experiment Station of the 
Colorado Agricultural College, Bulletin 177, May 1922. 

Maschaui^t, j. G. The Influence of Soil Type and Fertilization on the 
Nitrogen and Ash Contents of our Farm Crops. Verslagen van 
Landlmmkundige Onderzoekingen der Rijkslandhouw Proef stations, 
No, 27, 1922, loth coinmunicatioii,- No. 28, 1923, llth. and 12th. 
conuimnication . 

Weis, Fr. Undersogelser over Jordb undens Reaktion og Nitrifikation- 
sevne i typiske Danske Bogeskovc. (Investigations 'on the Reac- 
tion and Nitrification Possibilities of the soil in typical Danish Beech 
Forests). Meddelelser fra Dansk Skovforenings Godniiigsforsog. Co- 
penhagen, 1924. 


Soil and Vegetation. 

Ehrenberg, P., O. Nolte, j. P. von Zyl, J, Hahn-Haslinger, E. Un- 
GERER, E. Lunau, Ch. Pfotenhauer. Ueber die Wirkung der 
Kaliendlaugen auf Boden und Pflanze. Landw. Jahrbucher, 6x, 
473. 1925- 
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Gansskn, R. and Goerz, G. Ber Einfluss des Nahrstoffgelialtcs mtd 
del Aziditat des Bodens auf das Waclistiim der Hokiirten iiii iiorcl- 
west deiitschen Flottlelimgebiet von Syfee. MiUethm^en ^ dcm 
Lahoratofum der Preuss. Geolog. Landesanstalt, No. 5 * Beilin, No* 4. 
Invalidenstiasse 44, 1925. 

Bemmerm'Ann, 0 . Bemerkungen zu der vorstehendeii Arbeit vcni .br. 
Duchon Beitrag zur Erklarung der ertiagstdgerndeii Wirkting 
der kolloidalen Kieseisanre bei tinzureichender PhosxdiorsaUTedfiti"- 
gting in Sandktiitnren. ” Zeitschrift fur Pflanzenerndhrung und Diin* 
gung^Bsit A, 4^^^ Year, No. 5, Pnbl. by Chemie, Leipzig, Bosestrasse, 2* 

I/BMMermann, 0. and WiEssiMANN, H. Vexsuche mit '' Asabi-Proinoloid ’b 
Zeitschr. f. Pflanzenern. u, Dungung, Part A, 4^^^ Year, No. 6 , PiibLClie- 
mie, Beipzig, Bosestr., 2. 

Bemmkrmann, 0 ., WiESSMANN, H., unter Mitwirkung von K. 

Untersucbiingen iiber die Ursache der ertragssteigernden Wirkuiig 
der Eieselsatire. Zeitschrift fur Pflanzenerndhrung und Dungung, 
Pnbl. by Ciiemie Leipzig, Bosestr. 2, Part. A, 4^^^ Year, No. 5. 

Shantz, H. L* The natural vegetation of tbe Great Plains. Anmds of 
the Association of American Geographers, 13, 81-107, 1923. 

Nomenclature, Classification and Mapping. 

Aarnio, B. Menioires sur la carthographie des sols dans divers pays de 
PEurope, Amerique, Afrique et Asie. Suomi (P'innland),ailgemeine 
geopbysikaliscbe Bescbreibung. Verd-ffentUcht durh den Presidenten 
der V. Iniernationalen Bodenkundlichen Kommission : Agrogeologiska 
Kartor No. 4. Helsingfors, 1924. 

Aarnio, B. and Stremmb, H. Zur Frage der Bodenklassifikation und 
Bodenbildung. Geologiska Kommissionen I Finnland, Agrogeologiska 
Meddelanden, No. 17. Helsingfors, 1924. 

Ramsauer, Bernard, Bodenuntersucbung und Bodenkarte des Scliiil- 
gtites Oberalni und aiigrenzender Parzellen. Pnbl, by the lyaudes- 
Meliorationsamtes Salzburg. 1924. 

Regional Soil Science. 

Braeuhaeuser, M. Die geologischen Verbaltnisse Wlirttenibergs in 
ihrem Einfluss auf die Landwirtschaft. MitL d, Deutschen Larndw, 
Gesellschaft, No. 23. Berlin, 1925. 

Brendee, Louis. Geologic und Hydrologie des Irchels. PromotionsarhcU, 
genekmigt von der Eidgen, Techn. Hochaschule in Zurich. 1923, Diss. 
Druckerei Gebr. Leemann & Co., A. G. 

Headden, W, P. a Peculiar Soil Condition in the San I/)uis Valley. 
The Colorado Experiment Station, Agricultural Division, Bulletin 286 
May, 1923, 

Hissinr, D, J. and Zyestra, K. Report on the Investigation on the 
^ Causes of the Poor Appearance of Some Crops in ' Zealand* Vmla- 
gew van Landbouwkundige Onderzoekingen der RijUandhouw Proof 
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stations (Bericlite iiber landwirtschaftliclie-wissenscliaftliche Uti'- 
tersucJiiingen der staatHchen landwirtschaftliclien Versuclisstatio- 
nen), No. 27, pp. 1-12. 1922. 

Hissink, D. J. and Brockmann, Chr. The Black Clay of Tkesinge (in 
the province of Groningen, Holland). V erhandelingen van het Geo-- 
logisch-Mynbouwkundig Genootschap voor Nederland en Kolonien, 
Geologische serie, Vol. 6, pp. 43 - 55 - 

JoCHEMS, S. C. J. Mededeelingen van het Deli Pro ef station te Medan-Su- 
maira. Tweede Series No. 888. Verslag van de Selectioproeven over 
het jaar 1921. 

Wityn, j. Die Sande und die Sandboden in Lettland, (with short stim- 
mary in German.) Pnbl. by Forstdepartment des Landwirtschaftsmi- 
nisteriums, Dettland. 


General Information, 

International Society of Soil Science. — The number of members 
of the International Society of Soil Science has very considerably increased 
n the last six months, so that the total is now 533. The list of members 
will appear in the next number of the Review. 

Our Society has sustained the loss of one of its leading members in Pro- 
fessor Murgoci, of Bucharest. The death of our friend and colleague, is a 
loss which is deeply regretted, not only for our Society and for tire science 
of pedology, but also on personal grounds. Murgoci was among those of 
my colleagues, who from the earliest days, that is from the first Soil Science 
Conference in Budapest, in took a deep interest in the progress of the 

Science. An appreciation, of his conspicuous services will appear elsewhere 
in this Review. 

When in May 1924 I expressed my willingness, in response to repeated 
re(iuests, to undertake the work of General Secretary and Treasurer in ad- 
dition to the office of Acting President, I could not suppose tlxat this post 
would entail so much work. In future it will not be possible for me to devote 
so much time to the business of tlxe Society. A part of the work must be 
undertaken by the National Sections, which in accordance witli paragraph 6 
of the Rules of the Society may be formed in the separate countries. My 
own idea is that Treasurer and the Secretaries, of these national sections, 
will in future assist me by making tliemselves responsible for correspondence 
with members, the collection of annual subscriptions, records of changes 
of address and so on, reporting to me on these points and sending me the 
subscriptions in a single account. 

I should therefore be glad if the members would work for the formation 
of National Sections and report to me on the composition of the executive 
committees. It may be mentioned that each National Section of more than 
1 5 members has the right to be represented by one member on the General 
Committee. For the present I should like to ask, (t) that members willre- 
,plv at once to my enquiries, whether made by letter or circular, (2) that the 
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atiiiiiai subscriptions may be sent to me in Biitclx fiorlns, either by Post Of- 
fice Order or paid into the Geldersche Credit Vereeniging ’d Groningeiij 
(Holland) on account of the International Society of Soil Science. 

D. J. HiSStNK, 

Groningen, June c6, 1925. Acting First President and 

General Secretary. 


The. Intaraarioiial GommissIoriS, — The lists of members sent to me 
by tlie chainneii contained a whole series of names of collaborators who ar 
not meiibers of the Societjy. It is however obvious that only members of 
the Society can be members of a Commission, or a Section. On the other 
hand it should Ife a matter of concern to new members to attach themselves 
to one or more Commissions. By agreement witli the chairmen of the 
Commissions, therefore, all members are asked to inform me which Com- 
missi on or Commissions they intend to join (See Circular of May 1925), 
As you may already he aware, tlie first Soil Science Congress will be held 
in Ma}-^ 1927 in Washington, U. S. A. The American Organising Committee, 
which includes Mess^® I.ipjman-, Masbct, McCAi^b, will provide all preli- 
minary information. The first duty of the Congress is to consider the 
recominendatioijs of the International Commissions, The Chaimien of the 
Commissions are expected to forward these recommendations at the proper 
time, and to come to an understanding with the American Organisation 
Committee. I am always perfectly 'willing to act in an advisory capacity, 
but tile Commissions must themselves regulate their activities and methods 
of organisation independently. 

The second Intemational Soil Science Commission has already decided 
to hold at Groningen in the spring of 1926, a meeting for the preliminary dis- 
cussion of the questions of soil acidity and soil adsorption. A circular has 
been sent out by the Organising Committee to all members ot the Society 
and also to a large number of non-members, v/ho ■will probably become mem- 
bers. It may be mentioned that the expenses of this meeting will not be 
defra^’-ed out of the funds of the Society. 

The Third Commission (Chairman, Prof. StOKbASA) also proposes to 
meet tliis year in advance of the Congress. The Committee for tlie vSoil Map 
of Burope met on 8 and 9 May in Berlin. Prof. was elected Chair- 

man in place of Prof. Mitrgoci. Prof. WobFF, Secretary of this Commis- 
sion, which is a Sub-Commission of the Fifth Commission (Chairman, Prof, Mae- 
BVT), will report in detail on the Berlin meeting. 


D. J. Hissink, 

^ Groningen, 26 June 1925* Acting Fir sit President 

and General Secretary 

Notice of May, 1925 — The foundation subscription for the year 1924 
was. fixed at 2 dollars. 

The subscription for 1925 has been fixed at 6.50 Butch florins. New 
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members who have not paid the foundation subscription ot 2 dollars pay 
an entrance fee of 2.50 florins. . 

Institutions, societies, libraries, etc., are eligible for nieiiibership as well 
as individuals. 

Members recei^^e the journal, edited by Prof. P. ScHUCHT, Berlin, free 
of cost. The journal is printed at and despatched from the International 
Institute of Agriculture, Rome, and appears in French, German, Fnglxsh^ 
Italian and Spanish. Members are asked : — 

1. to forward to me before 15 July 1925 tlie subscription for 1925 of 
6.50 florins, in the case of new members witli the entrance fee of 2.50 FI ; 

2. to send with tlie subscription their exact address type-wvitien or 
in block capitals ; 

3. to iiifoiin me in wdiich of the five languages they desire to receive 
the journal ; 

4. to infonii me which Commission or Commissions they intend to join ; 

5. to state whether they wish to obtain the Proceedings of the Fourth 
International Soil Science Conference (Rome, May 1924) at the reduced price 
of 80 French francs, tlie ordinary selling price being 100 francs. Members 
of the Rome Conference naturally receive the Proceedings free of cost. 

The attention of members is called to the fact that it is abvSolutely es- 
sential to reply to these five queries at latest by 15 June 1925. 

Dr. D. J. PIissiNK, 

Acting First President and General Secretary 
Groningen (HoUand), Hermand Colleniusstraat 25 

II. Intenaational Gommission for the Study of Soil Chemistry. — 
To the members of the International Society for Soil Science. 

At the meetings of the Commission for the Study of Soil Chemistry held 
uring the Fourth International Soil Science Conference (Rome, May 1925} 
dhe following questions received special attention: — soil acidity, soil adsorp- 
ttion (excliangeable bases, point of saturation, etc.). 

The conduct of the further study of tliese quevStions was entrusted to 
Dr, H. R, Christensen and Dr. D. J, FIissink. 

A detailed preliminary discussion of these questions in a meeting of the 
second Commission seems to be desirable in preparation for tlie First Soil 
Science Congress which is to be held in America in May 1927. With this 
object the undersigned have formed themselves into a preliminary Commit- 
tee and have decided to hold this meeting of the second Commission in the 
spring of 1926, either April or May, in Groningen. The Committee is mak- 
ing the following arrangements for the meeting 

Members of the Society who are specially interested in the above quest- 
ions are asked to communicate their views in connection with particular 
subjects in as brief a form as possible at latest by i November 1925 to Dr. D. J* 
Hissink. The papers should be forwarded in duplicate and typed in Ger- 
man, Bnglish or French, It is intended to print papers in the order in 
which they are received. The meeting in Groningen will be given up to the 
discussion of these papers. 
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In addition members are asked to state at the same time, or at ^ latest 
by I Nfovember 1925, whether they intend to take part in the meeting at 
Groningen in the spring of 1926 and what date would suit them best, either 
the beginning of April (the Kaster holidays) or the second half of April, or 
the begining or end of May. It is of course understood that this coiiimuni- 
cation is only prelimin.ary and that a final decision will be asked, for only 
at the beginning of 1926. 

Although it is mainly those members who are interested in the study 
of Soil Physics and Chemistry who will take part in the preparation for the 
meeting and in the discussions, it has been considered best to send this cir- 
cular to the 500 members of our Society and moreover to our collaborators, 
who are not yet members but who may become so. We hope that this may 
prove an incentive to join. It may be remarked that only members of the 
Society have the right to send papers and to take part in the meeting. 


Budapest (Hungary) 1 
Leeds (Buglaud) ) 
Lyugby (Denmark) i * ' 
Groningen (Holland) f 


1925. 


Prof. Alexius a. J. von ^Sigmond, Budapest. 
Prof. N. M. Comber, Leeds. 

Dr. H. R. Christensen, Lyngby. 

Dr. D. J. Hissink, Groninge.n, Holland, 
Herman Colleniusstraat, 25. 


Report of a Meeting of the Supervisory Committee for the Inter- 
national Soil Map of Europe on 8 and P May 1925 in Berlin. 

The Supervisory Committee for the International Soil Map of Europe, 
a section of the FifGi Commission of the International Society of Soil Science, 
deeply regrets the death of its Chainnan, Prof. Murgoci, which took place 
on 5 March and cut short a life of remarkable activity and success. As a 
consequence of this event and in view of the necessity for carrying out the 
preliminary work for the Soil Map on a uniform plan and with due regard 
to the experience gained and the proposals made since the Rome Conference, 
the Secretary found it necessary to invite members, as well as other 
foreign experts in the subject, to a conference, as had already been suggested 
at the Rome meeting. As is always the case with international conterences, 
only a certain number of those invited could undertake the journey. There 
were present: Prof. Stremme, Danzig; Dr. Tamm, Stockholm; Prof, yon 
MiklaSzewcki, Warsaw ; Prof. Trbitz, Chief Geologist, Budapest and Prof. 
WoLEF, Berlin. 

The first business of the Committee was to elect a chairman, who might 
be expected to render active support to the work in sudi a way as to com- 
mand the confidence of all experts. On the written proposal di Dr. FrosTERXJS 
of Helsingfors Dr.- Stremme of Danzig was elected. The Committee then 
filled the vacancy m its numbers by electing Prof, A. Till in Vienna, in whose 
company the late Prof. Murgoci had worked out Ms schemes. Among tlie 
other formal decisions may be mentioned one urging that the active co-opet- 
ation of the European Geological Institutes that have not so far taken part 
in this work should be invited, and that the International Society of Soil 
Science should be requested to make a contribution of 100 matks towards 
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the Committee's expenses in this connection, wliich will be later reimbursed 
out of the receipts from tlie sale of the outline map of the Soil Majj of Europe. 
Finally on the invitation of P. TkeiXz it was decided to hold a meeting in 
the latter part of July (1926) in Budapest, so that the local soil conditions 
may be inspected togetlier with the sketch map of the Hungarian soils that 
has already been prepared, and that suggestions may in conse(|ueace be made 
with a view to ensuring a right conception of the scheme and the proper pre- 
sentation of the material in other countries. 

The adoption of the lines suggested by Prof. Murgoci and the continua- 
tion of the work on tlie map was recommended. The difficult conditions, 
especially the want of recognition ot pedological research in most of the couii- 
tries witliin the sphere of operations of the Committee, make it advdsable 
that there should appear in the first place a sketcli map on the scale of i : 10 
million, which should show only the outstanding features of the nature of 
tlie soils. The map is to represent : by hatched lines, the sandy gravels and 
the clay loams, and also peat and rock : by three shades of green, the types 
of soil which are distinguished by excess of sesquioxides (Podsol types 
according to the degree of saturation ; coloured violet in two shades, the 
types of soils which have only the upper mould (the A horizon) stained with 
humus (Tscliernosem type) but not the B horizon with the excess of sesqui- 
oxides. As a working map the black print of the International Geological 
Map of Europe (i 11,5000,00) is recommended. The main principles of the 
map with the scale of i ; 2,500,000 should first be definitely established, even 
if certain countries have prepared their maps on the scale of i : 10,000,000 
as may very well be the case up to tlie Budapest conference in the summer 
of 1926. An estimate of the cost of maps wnth scales of i : 10,000,000 and 
I : 2,500,000 may be obtained from any cartographical institute, so as to 
give the committee and idea of the possibility of publication and the general 
style of the map. 

W. WOEEF, Secretary, 
Berlin, No. 4 InvaUdenstr. 44. 


Journal “ F^dologie — The readers of the above mentioned paper 
are infomied tliat the Journal '' Pedologie*' appears, once more under the 
Direction of Prof. Jarieow (Moscow). This Journal deals principally -with 
publications in tlie field of soil science in Russia, and contains articles and 
reports. The journal is published in the Russian language and in a foreign 
language. The subscription for the year 1925 is 6 roubles ; please apply 
to ^'User'', Moskau, Smolensky, Bulw. 57, Committee for Soil Science; 
Office of the authorized representatives of the specialists in soil science of 
Russia, 

Personal. — Hofrat (Court Councillor) Prof. Dr. Ing. agr. JgeitjS 
Stokeasa, Professor at the Technical High School, Prague, known both 
as a ^dentist and as a man of pratical experience, celebrates the 50 th 
anniversary of his scientific career. At the same time he has been for 
a qxiarter of a century Director of the chemical-physioiogical experimental 
Station of Prague. 


8 — .A%f, ing. 
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Professor Stokxasa lias published a great many works some of wliich 
are already considered as standard works, for instance Bef bio chemise he Kfeis- 
laiif der Phosphations ini Boden (the biochemical series of recurrent changes 
of phosphates in the soil) and another called, fiber die Verhreihmg des Alu- 
mind-ums in der Natitv. (The distribution of Alitminiumin nature), etc. 

Br. STOKhASA is also well known for his studies on the biogeii" 
etic elements in the plant organism, mainly phosphorus, sulphur, iodine, 
potassium, and aluiniiiium, and for liis work on the biocheraistt)^ of soil 
Besides this he has done some very valuable work in the field of biology 
and his work has been of great use to soil science. 

SrosxASA is tlie promotor of tlie International Commission for Soil Bio- 
ciieniistxy and Soil Bacteriology. As President of this Commission he has 
taken part in several International Congresses. His knowledge and per- 
sonality have ensured him a large lollowing of friends in his own country 
as well as abroad. NiKXAS. 

Forest officer Dr. Krauss, assistant at the Experimental Station of 
Forestry at Munich, has been appointed “ Privat-Dozent '' for soil science 
and agricultural forestry and chemistry at the University of Munich. 

Professor Ramann, Munich, was elected foreign member of the Hun- 
garian Academy ot Science and Professor A. A. J. von /Sigmond, hitherto a 
foreign corresponding member was elected an ordinary member of the same 
Academy. 

Professor Iiig. Dr. Aboi;f Seiwerth, lecturer of the Agricultural and 
Forestry Department of the University of Zagreb (Jugoslavia) was appointed 
Professor of Soil Science at that same University. 

Professor SebvbrXH has been made President of the Institute of Agri- 
cultural Chemistry at Osyek. 

We expect to receive an obituary notice of Murgoci from Prof. PoTO- 
popesku-Pake. 

Dr. Friedrich Kaxzer, member of the Commission on Mapping of Soils, 
Director of the National Geological Institute, died in Sarajevo on the even- 
ing of 3 February 1925 at the age of 64. 

Dr. KaTzER w^as bom on 5 June 1861 in Rokycany (Bohemia). After pass- 
ing through the intermediate school in Prague, he devoted himself to the 
study of natural science, especially geology and chemistry at the University 
and tedinical higher school of Prague. After his career as a student lie acted 
as assistant teacher of mineralogy and geology in the Prague technical school. 
In 1887 he gave up this post so as to specialize in the study of geology in Bres- 
lau,. Berlin, Tubingen, Marburg and Giessen. In Giessen he obtained the 
doctorate in philosophy in 1890. He then did some temporary work at the 
Prague Analytical Laboratory, and subsequently , in 1892 at the Institute 
of Maes at Loeben. After three years of active work in Brazil, he retiimed 
to Europe' and took sendee under the provincial government of Bosnia and 
Herzegovina in the ' capacity of State geologist, from that time devoting his 
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life and Ms work to those countries. The results of Ms scientific labours are 
embodied in more than 140 articles in scientific journals. Among the -most 
important of these may be mentioned the following : Geologise he Karte Bos- 
n%en$ und d. Her^egowina ; Geolvgischer Fuhrer dufch Bosmen u. d. Hefze- 
gowina ; Fahletze u. Quecksolberlagevstditen Bosniens ti. d. Herzegowina ; Die 
Braunkohlenahlagey ungen Bosniens u. d. Herzegowina ; Die Eisenlagerstdtien 
Bosniens u, d. Herzegowina ; Karst und Karsthyd'iogvapMe. liA^ZER did not 
live to see the accomplishment of his last monumental work “ Die Geclogie 
Bosnians in 4 volumes, the publication of which has been begun by the 
Mining Section of the Bosnian Government, only the first voliune having up 
to now appeared in German. F. KaTzer received a number of decorations. 
He was also honorary member of several scientific societies and was elected 
in the year before his death member of the Belgrade Academy of Science. 
Quite recently the appreciation by the authorities of his scientific and of- 
ficial activities took the form of recognition bj^ the conferring of tlie Hoyal 
Order of St. Sava. By his death a serious gap in the ranks of the scientific 
circles of Yugoslavia has been occasioned. But although removed by death, 
his work will endure and Yugoslavia together with Bosnia and Herzegovina 
will honour his memory. 


A. Seiweri^h., 



SPECIAL ACTIVITIES 

OF THF BUREAU OF AGRICURTURAL SCIENCE 
OF THE INTERNATIONAU INSTITUTE 
OF AGRICUUTURE 


INTERNATIONAL COMMISSION 
OF AGRICULTURAL METEOROLOGY. 

INTERNATIONAL INSTITUTE 
OF AGRICULTURAL ECOLOGY (i). 

An International Institute of Agricultural Ecology Las been 
founded at Rome under the auspices of tbe Royal National Academy. 
At the inaugural meeting held on the ist June, 1923 in the presence 
of H. M. the King of Italy, the President of the Academy spoke in 
praise of our initiative and expressed himself in the following terms : 

“ The Institute of Agricultural Ecology, which was founded 
under the auspices of our Academy with the object of co-ordinating 
and directing the work and researches on the growth and yield of 
crops aU over the world, has continued its work, and to-day, thanks 
to the support it has received from all quarters, it has proceeded to 
the definite formation of an International Commission of Agricultural 
Ecology, also under the aegis of the Academy. This Commission 
win begin active work, as to the utility and importance of which it 
is unnecessary to insist ” {Atti Accademia). 

The Commission at present is formed of the following members, 
of whom the number will be gradually increased as the new research 
work develops and penetrates into the agricultural circles of the dif- 
ferent cormtries. 

(i) Report of the President of the International Pennanent Commission on Agri- 
cultural Meteorology to the Pennanent Committee of the International Institute of Agri- 
culture and published by the order of the same. 
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International Commission of Agricultural Ecology. 


Argentina : Dr. C. Brebbia, Delegate of Atgentina at tlie Intemationai 
Institute of Agriculture. 

Ausimlia : Prof. Griffith Taylor, Professor of Geography at the Uni- 
versity of Sydney. 

Belgium : Prof. F. SmEY'ERS, Professor at the Higher School of Agriculture 
at Ghent (Belgium) ; P. DE VusrsT, General Director of Agriculture, Ministry 
of Agriculture, Brussels ; J . Van ber Vaeren, Inspector General, Chief of the 
Cabinet of the Belgian Ministry of Agriculture and Public Works, Brussels. 

Brasil : Hon. DeocleCIO BE Caimpos, Delegate of the United States of 
Brazil at the International Institute of Agriculture. 

Bidgaria : Prof. H. B- Molloff Janko, Minister of Agriculture and Pro- 
fessor of Economics at the University of Sofia. 

Canada : L. W. Newaian, Dominion Cerealist, Central Experimental 
Farm, Ottawa (Canada). 

Czechoslovakia : V. Novak, CJiief of the Pedological Institute, Brno. 

Denmark : Prof. E. Linhard, Professor at the Higher School of Agricul- 
titre, Copenhagen. 

DiUch Indies : C. OroiySKi, Wanasoeka, Pengalengan (Java). 

Egypt : C. B. Williams, Entomological Section, Ministry of Agriculture, 
Cairo. 

France : G. Wery, Directeur de ITnstitut National agronomiciiie, Paris ; 
A, Prudhomme, Directeur de ITnstitut National d'Agronomie coloniale, No- 
gent-sur-Marne ; A. Chevalier, Directeur du Laboratoire dkAgronomie colo- 
niaie, Paris. 

Germany : Prof. Dr. P. HolueflEISS, Professor of Agricultural Meteor- 
ology, University of Halle. 

Great Britain: Sir John RusseLL> D. Sc., F. R. S., Director of the 
Rothamsted, Experimental Station, Harpenden ; B. A. Keen, D. Sc., F. Inst. 
P., Assistant Director, Rothamsted ; C. A. Barber, G. I. E., D. Sc., Pro- 
fessor of Tropical Agriculture, University of Cambridge ; W. S. Gray, B. Sc., 
A. I. G., International Institute of Agriculture, Rome ; Prof. J. Percival M. A., 
F. L- S., Professor of Agricultural Botany, University College, Reading. 

Gi'eat Lebanon : Haibar, Directeur de Pagriculture de TEtat du Grand- 
Liban, Beyrouth (Syria). 

Greece : T. Isaakides, Director of Phytopathology, Ministry of Agricul- 
ture, Athens. 

Holland : Dr. D. van Gulik, Higher School of Agriculture, Wageningen. 

Indo-China : P. CARTON, Chef du Bureau des Renseignements agricoles a 
la Direction des Services Economiques de ITndochine ; Du Pasquier, Di- 
recteiir de la Station experimentale d'agriculture, a Phu-Tho, Tonkin ; The 
Governor General of Indo-Cliina has appointed an officially Correspondtng Com- 
mission, with the Directeur des Services Economiques as Chairman and compos- 
ed of tlie foilowing Members: (i).Le Directeur de rObservatoire Central 
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Meteorologiqiie de rindochine ; ( 2 ) Le Chef du Service general de I’Agricul-* 
tnre ; ( 3 ) L,e Chef dii Biiteati des Renseignements agticoles. 

Italy : Prof. R. PiroI^Ta {President), Director of the Botanical Institute 
of the XJniversitj^ of Rome ; President of the International Permanent Commis- 
sion on Agricultural Meteorology at the International Institute of Agriculture 
(Rome) ; Prof. G. Azzi {Secretary), Prof, of Agricultural Ecology at the Higher 
School of Agriculture, Perugia and Director of the Department of Agricultural 
Meteorology ; Dr. A. Brizi, Director General of Agriculture, Ministry of Natio- 
nal Economy (Rome) ; Prof. D. Pauazzo, Director of the Central Bureau of 
Meteorology and Geodynamics (Rome) ; Conte Kuoardo Soberini, Senator 
(Rome) ; Prof. O. MuneraH, Director of the Experiment Station for Beet 
Cultivation (Rovigo) . 

Japan : Dr. H. AniK), Director of the Imperial Agricultural Experiment 
Station, Nishigahara (Tok^/o). 

Kingdom of the Serbs, Croats and Slovens : Mirko Korich, Director of the 
Agricultural Experiment Station, Rrizevchi (Croatia) ; V. V. Georgievich, 
Director of the Union of Rural Cooperative Societies of Pozarevac (Serbia). 

Lmemburg : Dr. Zanen, Ministry of Agriculture. 

New Zealand : D. E. Ward, Instructor in Agriculture, Department of 
Agriculture (Christchurch). 

Norway : Dr. Anders Ejees'Cad, Delegate of Norway at the International 
Institute of Agriculture (Rome). 

Portugal : Prof. Eeeipe de Aemeida Figuereido, Instituto Superior de 
agxonomia, Cadeira de Fisica agricola, Eisboa (Eisbon). 

Roumania : Jonescu SiSESTi, Director General of Agriculture (Bucarest). 

Russia : Prof. P. I. Broounoef, Director of the Department of Agri- 
cultural Meteorology, Professor at the University of Eeningrad ; Prof. Vavi- 
EOFF, Director of the National Institute of Genetics and Applied Botany (Ee- 
ningrad) ; Prof. SCHEFEER, Collegiate Member, National Commissariat of Agri- 
culture (Moscow). 

Spain : The GounI? of Mon'TornES, of the Royal Court of Spain. 

Sweden : Prof. Hjaemar Nilsson, Director of the Experiment Station at 
Svalol. 

Switzerland : Dr. G. MarTinei?, Chef de I’Etablissement ■ Federal d'Essais 
et de conttole de semences, at Eausanne. 

Turkey : Aei Riza, Director of the Higher School of Agriculture at Hal- 
kali (Costantinople). 

United States of America : Prof. AshER Hobson, Delegate of the United 
States at the International Institute of Agriculture (Rome) ; Dr. J. G. Eipman, 
Director of the Agricultural Expeiiment Station, New Jersey; F. CXEMENttS, 
Desert Laboratory Tuxon, Arizona. 

The above have promised their active assistance and ate not 
collaborators in name only, but will be of material assistance to the 
work of the Society. A large number have already contributed very 
interesting documents which will, add to the success of our work. 
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A YeTj good understanding may be establisbed with the Inter- 
national Instihite of Agriculture in the sense of the resolution adopted 
at the VII General Assembl^G Further, the Chair of Agricultural 
Ecology founded at the Higher Agronomic Instihite of Perugia by the 
Italian Government might well become a centre for the training of 
qualified technicians for the Ecological Stations of different countries. 

The Executive Committee of the International Commission on 
Agricultural Ecology formed by the Members of the Commission pre- 
sent in Rome, at its meeting held on 12th February 1924, approved 
the following programme of w^ork : 

(1) The principles of Agricultural Ecology (Ecological unit) ; 

(2) The Ecological Problem of Wheat ; 

(3) The International Network of Stations of ^ Agricultural 
Ecology. 


I. 

The Principees of agricueturae Ecoeogy. 

Introduction. — It was and is still believed that it is possible to 
define the relations between the plant and its surroundings, by cal- 
culating the coefficient of correlation between the meteorological 
data and the statistical data of yield. 

Eeaving aside, in the present case, the question as to whether 
the well known formula of correlations is applicable or not, the result 
obtained affords a purely illusive solution of the problem. The im- 
portance, for instance, of the April rains in Apulia (Italy) as related 
to wheat yield, is quite evident; representing such by the term r 
(coefficient of correlation between April rains and grain yield) == 0.7, 
we are nowise nearer the solution of the problem of a better adap- 
tation of wheat-growing to surroundings. 

Meteorology applied to agriculture, in so far as it is based on the 
correlation method, has introduced mathematics into a field in which 
it cannot give the good results that w^ere anticipated. 

Agricultural Ecology, in which the surroundings as related to 
the growth and yield of crops are studied, brings the whole of these 
researches into the field of biology, and, cutting entirely adrift from 
meteorology and agrogeology, opens the way to a new branch of 
research. 

Having chosen as our starting-point the term yield from which 
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we gradtiall3^ arrive at tlie definition of tlie “ ecologic imit 
we will now, leaving aside the numerous questions of detail, deal 
with, the idea and principles which fundamentally define and limit 
the field of agricultural ecology. These principles should be closely 
followed b5^ all those who desire to contribute, on an international 
plan of collaboration, to the development of tliis science. 

Yield. 

The Afield of a plant is the result of a relation between its product- 
irfity and resistence to the adverse phenomena of its surroundings. 

In order to illustrate clearty this fact, the example is mentioned 
of the work done at Sval5f with the object of combining in the best 
possible proportions the high productivity of Sqt^arehead with the 
resistence to low temperatures of the native wheat. For this purpose 
three principal hybrids were produced : Pansar (for the southern 
part of the wheat area in Sweden), Sol (for the central part) and Thule 
(for the northern part). 

The following table gives the data of grain yield in quintals per 
ha. for the three stations, Svalof (long. 56’^C-), Tinkoping (long. 
58^N.) and Ultuna (long. 600N.). Assuming the yield of native wheat 
to be 100, the corresponding yield of these three varieties is given in 
brackets : 


Native of Scania .... 

Svalof 

27 (100)— 

rinkoping 

Ultuma 

» » Ostrogothland . . 

— 

27 (100) 

— 

» » Ultima 

— 

— 

28 (100) 

Thule II 

— 

39 (144) 

32 (112) 

Sol II ......... 

41 (150) 

42 (155) 

26 ( 92) 

Pansar III ....... 

45 (167) 

39 (144) 

26 (100) 


At Svalof Pansar produced 67 % more than the native wheat 
of Scania ; at hinkoping, where it does not resist the cold sufficiently 
and is too late, '' Pansar gaA^e way before '' Sol which 3fielde<l 
55 % more than the native wheat of Ostrogothland ; and at Ultuna,, 
Thule gives the highest return, but yields only 12 % more than 
the native wheat of the district. Still further north the severity of 
the climate requites the highest resistence on the part of the native 
wheat, the yield of which is then superior to that of the hybrids ; it 
is scarcely possible any longer to increase prodiictmty at the ex- 
pense of resistence to low temperatures. 
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To avoid excessive complication, the "'qualit^^'' of the yield 
has not been taken into consideration. The ^deld. is often in inverse 
ratio to quality, and this fact should be borne in mind in order to 
succeed in combining those characters most desired by the grower. 

Productivity (the intrinsic quality) and resistence to the various 
adverse phenomena are what we propose to call “ economic char^ 
acters '' : the more harmonious the combination of these characters, 
the greater the quantity (or the liigher the quality) of the yield. 

E cologic Constants, — Two varieties, of equal productivity and 
in the same surroundings, ma 3 ^ yield very different results according 
to their degree of resistence to certain adverse conditions. 

Seeing that each variety reacts in a different way and to a differ- 
ent extent under the same influence of the same factor, the limits 
and optimum values of outside factors should be determined, not 
for wheat but for each individual variety of this plant, and of 
pure growth if possible. We wdll class these limits and optimum 
values as “ecologic'b to distinguish them from the physiological 
limits and optimum values, which are determined according to a 
given function, without taking into account the effects which such 
function may have on the final result or yield. 

For a given variety, then, the ecologic optima of temperature, 
moisture, etc., from a given point in the growth period, will be those 
temperatures or degrees of moisture which act on the plant in such a 
way as to develop to the full its yield capacity. 

The difference between ecologic and physiologic values may 
sometimes be very great. For instance, the physiological thermic 
optimum of growth for the “ Bon F'ermier variety of wheat, acting 
on the plant at the tillering period, causes a vigorous growth of 
tillers, but prevents earing by increasing the leaf growth. The dif- 
ference between the physiological and ecologic optima is, in this case, 
certainly more than I2°C, 

It is therefore indispensable to determine for each form sepa- 
rately, in what way and to what extent the yield varies in response to 
the variations of a certain factor, and the optimum value of the latter 
from the ecologic point of view. 

The Critical Periods, — The requirements of the plant very in the 
different phases of its growth in such a way that the same quantity 
of rain, for instance, or the same temperature may, as regards ^deld, 
have very different results according to the times at which this 
quantity of rain or the temperature acts on the plant. 
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In this respect, the critical periods are of very special iinportance. 

The critical period as regards a given factor is the comparatively 
short part of the grovdh period during which the sensitiveness of 
the plant attains its maximum to such a point that the fluctuations 
of this factor then have a decisive influence on the crop yield. 

The ecologic optima and limits should therefore be determined 
especially during the respective critical periods. 

The twenty days before earing are a ver^’ important critical 
period for wheat as regards soil moisture. The following table shows 
the yields of 3 varieties of wheat in quintals per ha. corresponding 
to various groups of precipitation values which influence the plant 
during the critical period : ^ 

Precipitation in mm. Coecitta Beal Forte Gentil Bosso 

4 3 I 

895 

8 15 13 

15 20 25 


0-5 

6-15 

16-40 

41-70 


With the precipitation data at our disposal for a certain period 
of time, 10 years for instance, it can be found how many times in 
the said period the total precipitations in the critical period was o-io, 
how many times 11-40, and so on. 

By comparing the frequency of the different rainfall values with 
the corresponding yield values (see table), other conditions being 
equal, the total yield of each variety can be calculated during the 
period of 10 years, and thus can be established a criterion, in connec- 
tion with the '' Spring drought ” phenomenon, for the choice of the 
most suitable xmriety. 

Determination of Characters. — Three varieties of wheat which, 
during the period of 10 years, give the same total yield, proving very 
resistent to drought, may derive this capacity from three different 
forms of adaption : 

(1) reduction of leaf surface; 

(2) reduction in the number of stomata ; 

(3) deeper root penetration. 

At the same time, drought is not a simple phenomenon, but the 
result of several factors, the number and proportions of which vary 
from one district to another, so that there may be different types of 
drought, each of which will require special forms of adaptation on the 
part of the plant. A variety showing resistence in one locality may 
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prove less resistent in another, and vice-versa. Again, b3^ crossing 
two forms having the same degree of resistence, which ho’wever, 
is due to two different causes, the two characters may possibly be 
united in a single type and thus the degree of absolute resistence be 
increased. 

lu order therefore to form an exact opinion on a given variety, 
it is necessary to individualise those special morphologic and ph^^si- 
ologic characters on which depend its behaviour under the adverse 
conditions of its surroundings. 

These delicate and important researches, especially" during the 
critical period when the relation between the plant and this part- 
icular factor is closer, should be continued throughout a series of 
experiments which allo'w the different factors to be isolated and their 
intensity increased up to the maximum limit, in order to accentuate 
the special characters it is desired to reveal, bringing them into re- 
lief and detaching them so to speak, from the body of the plant and 
its functions as a whole. 

Ecological Unit, — When these characters have been determined, 
we can, by suitable crossings, find out, basing on the laws of segrega- 
tion and recombinations of characters, the genetic factor or group of 
genetic factors which govern the said characters. 

However, with the same genetic factor or group of factors, the 
character which is the physio-morphologic expression of tliis factor 
or group of factors, may present itself under another aspect if the sur- 
rounding conditions be changed. There are forms which are generally 
awnless, but which, sown in certain places under different conditions 
as to physical surroundings, may become awned. 

Analogous phenomena take place as regards the soft and 
“ hard characters of grain, presence or absence of pigment, and til- 
lering : that is to say, most of the characters on which the present 
botanical classification is based ! 

In these cases, consequently, the existing genetic factor or group 
of factors do not determine in an absolute and constant way the char- 
acter in question, but, under certain environmental conditions, cause, 
for instance, the formation of awns, whereas, under other conditions, 
though with the same genotype, the formation of this organ does not 
take place. 

It is therefore necessary to establish within what limits the awns 
are formed and the optimum surrounding conditions and limits. 
If, for instance, temperature were the most important external fac- 



>74 SPECIAI, ACTIVITIES OF BUEEAU OF AGBICUETURAE SCIENCE 


tor in tile fotniation of tlie awns, by drawing a circle round a point 
representing the factor or group of factors in question and marking 
in this circle tlie temperatures compatible with the normal growth, 
of the plant, the awmed and awnless sectors could be found. 

The plant should therefore be catefu% studied under all pos- 
sible different environmental conditions in order to compel the 
genetic factor to shorv aU its possible reactions. 

thus can one be sure of having individualised a character 
to the extent of being able to distinguish with certainty the genotype 
of the phenotype. After having completed this analysis, in the pre- 
sence of a certain character it can deduced what genetic factor or 
group of factors are concerned, and the modifications such a character 
will undergo in different surroundings. 

The total of all the physico-morphologic reactions of a genetic 
factor or group of factors constitutes what might be called an eco- 
logiccal unit econe ”). 

These units are, in a certain sense, comparable to cliemical 
atoms, and if, in order to analyse a long series of compounds, it 
is necessar^^ to know the elements of ■which they are composed, then 
by analog^^ in order to find out the fundamental lines of the wheat 
phenomenon in its numerous phases, the ecologic units of whicli it 
is composed must be individualised. 

After w^hat has been said above, it clearly becomes necessary to 
extend^the field of research to rare varieties and those of little eco- 
nomic importance, dispersed in regions far from the great centres of 
cultivation, because, from the very fact of their isolation, they may 
have, hidden away, a wealth of unknown genetic factors, and give 
nse, when crossed with other varieties or transferred to other sur- 
roundings, to new and ver^’- interesting reactions. 

Agricultural Ecology, by the complete analysis of the surround- 
mgs extended to the ecologic units, reveals not only the nature of the 
relations existing between the plant and its surroundings, but offers 
a basis for aU the operations tending to modify these relations, with 
a view to utilising the surrounding resources by the best possible 
combination of characters. 


The ecoeogicae Probeem of Wheat. 

. -t, f of were widely dis- 

tributed to AgnculturaJ Institutions all over the world. The strife- 
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ingly large quantity and valuable nature of the data thus collected, 

' will be utilised in a monograph which will enable us to establish what 
will be the task of each station in the solution of the ecological problem 
of wheat. 

The arrangement of the data will result finally in a double classi- 
fication : 

(1) Classification of adverse phenomena, quite independently 
of absolute meteorological factors, but taking into account the nega- 
tive influence they have on the plant. 

(2) Classification of wheats, quite independently of the botanical 
characters on which the present botanical classification is based, but 
taking into account the behaviour of each type in the presence of 
adverse phenomena. 

Classification of adverse phenomena. — The classification of 
adverse phenomena is, as has been said, based on the influence they 
exercise on the growth and yield of the plant. 

The following are the precipitation and temperature limits (the 
figures being taken for each month) relating to the different sub- 
periods into which the growth period of wheat may be divided : 


rimits 

j 

Sowing 

and 

harvesting 

Tillering 

develop- 

ment 

faring 

and 

flowering 

Formation 

and 

ripening 
of grain 

Kainfall in on. . . . . 

( maximtiin. . 

200 

80 


60 

1 minimum . . 

50 

30 

45 


Temperature C^ 

j maximum. . 

~ 

+ II 

+ 28 

~h 32 


( minimum . . 


— 5 

~h 3 

+ 8 


The meteorological equivalent of the different adverse phenomena 
can thus be established preliminarily, though in a rather general 
way. When, for instance, spring drought in Italy is spoken of, it 
is understood that precipitations during the month preceding earing 
were generally below 45 mm. 

Reciprocally, this equivalent being once established, the deter- 
mination of the frequency of a . phenomenon is greatly facilitated. 

The following table, for instance, shows the rains for Foggia 
(Southern Italy) : 
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! 1 

i 2910 j 

! 

1911 ' 

1 

1912 

2913 j 

1914 

1915 

1Q16 

Sowing . 

! 1 

1 1 

; 132 1 

i 

65 1 

69 1 

i 

160 1 

28 

121 

115 

Tiilermg 

1 4^ i 

-4 ! 

14 i 

o4 I 

31 

66 

12 

Earing 

40 1 

36 ; 

3S : 

1 85 1 

77 

47 

95 

Formation and lipening of grain 

: 45 i 

; 1 

102 1 

49 j 

I 55 1 

! i 

69 

107 

25 


For the period 1910-1916, then, there is drought once dtiring 
sowing, thrice during tillering and thrice also in the spring (earing), 
and excevSS of rains thrice again during the sub-period between 
fioYcering and harvesting. 

These remarks equally appty to the other phenomena. 

A knowledge of the equivalents and the distribution of the me- 
teorologic data over the different sub-periods, will then enable us to 
form at the outset an idea as to the climate of a given region as 
related to w^heat cultivation (construction of the corresponding 
climoscope). 

For each sub-period, the average monthly, precipitations and 
temperatures are given, as well as the maxima and minima ob- 
ser\’ed, etc. 

The following is the climoscope for Temir (ilsiatic Russia) : 



1905 

1906 

1907 

1908 

j 

Autumn period (sowing, haxvesting, ( 
tillering) 

4-5 

310.0 

~ 4° 

1 19.3 mm.i 

3t>°.2 

1 — 11° 

16.6 mm. 
280.2 
^—110.8 

17.4 mm. 

33.4 

— loo 

Winter period (rest) i 

j- 

10 mm. 

■ I7°.2 

— 34^3 

20 mm. 
220.8 ! 

— 320.9 

12 mm. 
20° 

i— -3S°.3 

15 mm. 

230 

— 330.4 

Spring period (tiUerina:, earing) . . ( 

( 

1 

34 

35° 

- 60.6 

17 nim. 
370,0 

1— 5'^.5 

15 mm. 
360 

— oo 3 

21 mm. 

35° 

00.8 

1 

Siimm^ period (flowering, forma- ( 
lion and lipening of grain) . . 

44 mm 

320 

r 

' 47 mm. 

380 

1 70 

25 mm 
39° 

7° 

15 nim. 
37° 

40 


Even a very rapid examination of this table will suffice to show 
the characteristic traits of the district : drought and cold for the 
greater part of the growth period (which render necessary irrigation 
and the choice of varieties which are resistent to low temperatures) 
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and an excessively Wgli temperature during tlie formation of the grain 
(necessitating considerable earliness). 

It is understood, that these meteorological equivalents are to be 
taken only in a general sense ; they must, indeed, vary in relation to 
the other physical phenomena and with the different varieties of wheat. 
But they afford neverthleess, a sound starting point and indicate the 
direction to be followed in analysing the surroundings, which an- 
alysis leads us gradually to the discovery of the ecologic units. 

Classification of wheats, — This classification as stated, is quite 
independent of the characters on which the present botanical clas- 
sification is based, being based on the behaviour of each variety in 
the presence of adverse phenomena. 

A conventional scale of values is drawn up, from i (minimum of 
resistence, etc.-) to 20 (maximum of resistence, etc). 

Such classification will enable ns at the first glance to gain an 
idea as to the characters, qualities and deficiencies of the different 
varieties, and will form a valuable guide (taking into account the 
frequency and intensity of the adverse phenomena) in the choice of 
the best variety, the determination of the optimum area of distribu- 
tion and the improvements to be made by selection and crossing. 

The following, for instance, is a table relating to some Italian 
wheats : 


Name of variety 

Physiograpliic district 

Torrential 

rains 

Rust 

lyow temper- 
atures 

Drought 

fcC 

a 

1 

(4 

Wind 


Productivity! 

Quantity 

of 

product 

Biancucda 

Sicily . 





20 



- 

18 

18 

Bossarda or Capinera . 

Aprilia . 


— 

— 

— 

20 

20 

— 

— 

7 

15 

Trigu Canu 

Sardinia 


12 

12 

— 

19 

10 

— 

— 

— 

.. — 

Biancone dell’E^lba. . . 

Isle of niba 

15 

15 

— 

16 

19! 

— 

— 

15 

— 

Bucense, 

Central 

Italy 

15 

15 

13 

— 

— 

— 

^5 


. — . 

Civiteila 

Northern 

B ... 

15 

12 

10 

— 

12 

— 

— 

28 

5 

Gentil Rosso 

N.-C. 

» ... 

12 

12 

10 

10 

10 

— 

— 

19 

19 

Qaattro Coste, Rossolona 

Northern 

» ... 

15 

12 

13 

— 

i 

— 

— 

— 

— 

Poulard Blanc .... 

» 

» ... 

20 

5 

17 

— 

— 

' 

— 

' x8 

— 

HAtif Inversable . . . 

» 

B ... 

20 

3 

14 

i ^ 

5 

— 

^ — 

18 

12 

Restajolo 

B 

» ... 

13 

i 13 

1 

^5 



1 15 





The first column shows the district where the variety is grown : 
this knowledge is indispensable. A wheat considered as resisting 
low temperatures in a region with a warm climate may become very 
susceptible in one with a cold climate. 
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The Tystosfe Sniaalivede variety, veiy’ resisteiit in Denmark, 
cannot sacceed some degrees further north, in Sweden, where it is 
classed among the varieties which are very sensitive to heavy falls 
in temperature. 

The classification of the adverse phenomena (knowledge of the 
meteorological equivalents) and the ecologic classification Of varieties 
enable us, from the first 3^ear,to utilise the observation data. Suppose, 
for instance, two varieties of wheat are grown in the same district 
and possess, in respect of resistence to drought, the empiric degree 15. 
In a year of intense drought a single record made according to special 
instructions will indicate a certain superiority in one of these varieties. 
We can then add some points to the latter (from 15 to 17, for instance) 
and give it the preference in places where, from agrogeological, to- 
pographical, or other causes, the influence of drought is more felt. 

The monograph how^ever should lead to the compilation of two 
large tables : that of the meteorological equivalents of the adverse 
phenomena in every counto^ (with the corresponding clinioscopes) 
and the general table of the varieties of wheat with their ecologic 
points, drawm up exactly according to their behaviour in the presence of 
these phenomena, of which the meteorological equivalents are given. 

These tables, which show us, so to speak, the strong and weak 
points of each climate and each variety respectively, will enable us 
to state logically the ecologic problem of wheat, Vv^hich aims at reduc- 
ing as far as possible the conflict between plant and surroundings, 
and at obtaining, consequently, an increase in yield by suppressing 
the weak points and coordinating the strong ones. 

The monograph which w^ill synthesize all that it has been pos- 
sible to establish up to the prsent time, is the natural starting-point 
for our work. 

This monograph will be followed by others, and the analysis will 
be gradually extended to other crops : investigations as to maize, 
sugar-cane, cotton and the olive, are already under consideration. 


III. 

The invernationau network of stations 
OF aoricuetukae Ecoeooy. 

The executive organ of our scheme of work is the International 
Network of Stations of Agricultural Ecology, The network has already 



INtERNATlONAI, OR AG-RICURTURAI, BCOI^OGY 779 

been sketched out by the various Institutes of Agricultural Research 
and Instruction, which, being furnished with laboratories, test sta- 
tions, instruments and technical experts and qualified staffs, are now 
in a position to collaborate with us. 

For practical purposes, moreover, the influence of temperature 
and moisture, in a great number of cases, on variations in yield due 
to physical phtooniena, may be put at 6o % . 

Once the problem regarding temperature and moisture is solved 
it can be said that in a great measure the work is accomplished. 

x 4 t first, consequently, it would be sufficient to take biological 
observations as well as readings of the temperature, precipitation 
and soil moisture. Afterwards, the progress of the work itself, in 
connection with surrounding conditions, will indicate what other fac- 
tors must be studied and what other points are to be cleared up. As a 
matter of fact, what we ask of our collaborators comes within the 
scope of the work which every agricultural institution, indepen- 
dentty of our initiative, should accomplish in order to gain that know- 
ledge of the surroundings which is indispensable in all agricultural 
research. 

To facilitate the progress of research, at first our collaborators 
may limit themselves to the charts of the self-recording instruments, 
omitting the direct readings made 3 times daily, which involve work 
that everybod^^ is not always able to undertake. 

Moreover, for the purposes of our work, the information afforded 
b3^ the charts is more complete than that resulting from the observa- 
tions b3" the meteorologists' method. Of what importance to the 
plant indeed is an average temperature based on the three readings 
made at 9, 13 and 21 o'clock, without taking into account either 
the night or the other times of the day ? The diagram of a thermo- 
graph, even of a mediocre instniment, is always superior, in that it 
gives us the temperature throughout and a very clear idea as to its 
distribution. But this is not all. Ret us see what happens with the 
extremes of temperature. The thermometer at its lowest reading 
shows the degree to which the temperature fell, but gives no indica- 
tion as to the duration of the depression. On the other hand it is 
clear that a fall to — for 2 hours may cause much more damage 
than a fall to — 7° for a quarter of anffiour only. 

The same remarks apply to maximum temperatures. In any 
case, therefore, the charts are preferable to direct observation at 
fixed times. Direct readings taken at any time may however be 


9 — Agr. ing. 
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utilised to correct tlie diagram, by marking on the diagram tbe most 
striking readings taken during the week and registered in the notes. 
Afterwards, and as a consequence of the results obtained, it 
perhaps be necessar\' to establish for each species a system of direct 
readings, the hour, date and frequence of which ho’wever will still 
be subordinated to the ecologic point of view. 

We shall also have to subordinate the installation of the iiistru-* 
ments to the ecologic point of view. The different depths at which 
the geo-thermometers are placed should be chosen mth due regard 
to the thickness of the root mass, the arrangement of the soil layers, 
etc. It is not a question of controlling Fourier's formula, indeed, 
but of knowing the temperatures which influence the root. As re- 
gards the method of observation also, we are obliged then to go far- 
ther and farther from the field of physics and enter once more fully 
into that of biology. 

In the Stations of Agricultural Ecology, a series of observations 
are being made on the grovrih of plants and the conditions of the 
physical surroundings. 

The programme of work at the Central Burean with its network 
of Stations may comprise the four following phases : 

(1) Agronomy : Determination of the yield of the varieties 
grown in a district under various conditions of soil and climate, 
never losing sight of the fact that ^deld is the result of a relation 
between productivity and resistence to adverse conditions. 

(2) Plant morphology and physiology : Determination of the 
physio-morphological characteristics as connected with the expres- 
sion of economic characters ; choice of pure lines in the ecologic sense. 

(3) Genetics : IndmduaHsation of the genetic factors which 
determine the above-mentioned characteristics; crossing of varieties 
in the ecologic sense. 

(4) Ecology : Determination of the ecological units and produc- 
tion of the best combinations with the object of obtaining the max- 
imum yield. 

Thus, starting with empiric knowledge (i), scientific knowledge 
(4) relative to the yield is obtained. 

The plan of work, as we have conceived it, renders the collabor- 
ation of the Agricultural Institutions simple and easy, without it 
being necessary to have recourse to heavy expense for instaUation, 
and without necessitating at the same time excessive work on the part, 
of the collaborators : 
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(1) Every observation, even if isolated and taken for one oc- 
casion only, will always be utilised within the plan in which the data 
are so to speak automatically classed and assigned a certain place* 
Nothing is wasted. 

(2) All the stations installed in accordance with the instructions 
of the Central Bureau will be of the same value from the technical 
point of view. As regards the organisation of the Ecological Depart- 
ment, the differences betiveen various countries in their advance in 
the domain of agricultural experimentation, therefore, only affect 
the density of the network. The Ecological Stations of the netw’ork 
are equal, both in the most advanced countries and in the most 
distant and isolated localities. 

The network is therefore a single organism, established on a 
solid basis, and having a single d^mamic centre. 

(3) Uniform organisation, absolute unity of method and admi- 
nistration, lead to the true internationalisation of a service. The 
distribution of work, the scientific and methodical application and 
exchange of results, and, later perhaps, the transfer of observers 
from one country to another will open the way to collaboration, the 
importance of which it seems unnecessary to dwell upon. 

G. Azzi, R. PiROXTA, 

Secretary. President, 


ENQUIRY ON DAIRY COW TE 55 TING. 

THE DEVELOPMENT 
OF THE DAIRY INDUSTRY IN INDIA, n) 

The development of the agricultural interests of India by State 
owned scientific departments only dates back about 20 years, and 
in the early days the first agricultural officers naturally devoted the 
major part of their energies to the improvement of the staple food 
crops of the people, with the result that the scientific development 

(i) Report sent to the International Institute of Agricnltnre by M. S. A. Hydaki, 
Acting Cinder Secretary to the Government of India, Department of Hducation, Health 
and Uands, in response to a questionnaire on the ** Testing of Daily Cows*^ 
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of the cattle breeding dairying industry did not receive much atten- 
tioii tintil within recent years. 

Much valuable pioneer work in the development of dair^dng 
in India has been done by the Militar^^ Department of the Govern- 
ment of India. The medical authorities responsible for the health 
of British troops stationed all over India became alive many years 
ago to the fact that the health of the soldier and his family depend- 
ed largely on a pure and safe milk supply, and that the spread 
of epidemic diseases could not be prevented unless the supply of dairy 
produce was under such control as to render it safe. To provide 
this safeguard and to ensure that the soldier in India was supplied 
clean and pure milk and butter, the militai}^ authorities established 
their own dairy farms at all the large cantonments in the countr3E 
Between igoo and 1910 some thirty military’' dairy farms were found- 
ed, and from the commencement these farms have been run on 
sound scientific principles, and have demonstrated to the communit}' 
at large the possibility of commercial dairying on modern lines. 

The combined milking herds of military dair^" farms in India 
must at the present moment be not far short of 10,000 animals, and 
careful records have been kept of the 3delds of each individual animal 
which at any time belonged to the milking herds of these farms. 
By careful selection and breeding, pedigree pure bred herds of indi- 
genous cattle of "'Sahiwal'b "'Sindi and "^Hariana’* cows and of 
''Mtirra'' buffaloes have been built up, and much careful work done 
in crossing the milking breeds of Indian cattle with imported Ayr- 
shire, Holstein, and Shorthorn bulls. Surplus bulls from the pure 
bred Indian herds at military dairy farms are sold to the general public 
and have done much to improve private owned herds in many parts 
of the country. 

Military dairy farms in India have done pioneer work in connec- 
tion with the growing of special fodder crops for dairy cattle, and the 
Government military dairies are equipped with modern milk pasteur- 
ising and cooling plant, mechanical refrigeration and cold storage. 

In addition to dairy farms proper for the production of fresh 
milk from their own cattle, the military authorities have been the 
pioneers of modem factory dairying in this country. In 1910 the 
Government Central Butter Factory in Giijerat was opened b3^ the 
Military Department. This creamery is equipped with the latest 
and . most modern plant and during the war in addition to the 
supply of butter for troops in India and overseas, manufactured 
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large quantities of Clieddar cheese for the use of the Arm^' in 
Mesopotamia. 

The Imperial Department of Agriculture in India, as apart 
from the militar^^ dairy farms, first took up the question of the develop- 
ment of the dair^^ industry in 1906, when the then Director-General 
of Agriculture in India founded the existing herd of pure Saliiwal 
dairy cattle at Pusa. This herd wms divided into two parts, one being 
developed as a herd of pure Indian cattle and the other crossed with 
European blood. The herd has since been greatly increased and by 
selection and breeding on milk producing lines, the average yield of 
the pure Sahiwal portion has been practically doubled since its in- 
ception. Crossing experiments with pure European breeds are still 
being carried on, the aim of this work being to discover w^hether 
the introduction of foreign blood is a practical proposal from the point 
of view of the development of the village cattle in India. Authentic 
records of yields of all individual animals have been kept at Pusa 
since the beginning and much valuable data concerning the chemical 
composition of the milk of Indian cattle, cross-breeding, etc., have 
been obtained and communicated to the Indian agriculturist through 
the medium of the Indian Agricultural Journal, bulletins and articles 
in the press. 

A Central Cattle Bureau under the control of the Imperial Agri- 
culturist to the Government of India, is about to be established at 
Pusa, and it is intended that this office should undertake the WDrk of 
keeping and certifying pedigree records of Indian breeds of cattle, 
of promoting and controlling milk records of noii-Government-owmed 
herds and similar work. 

In addition to the development of the dairy herd at Pusa the 
Government of India in 1919 established a special department at Pusa 
for the study of the veiy^ important question of animal nutrition. 
This department, which is now^ located at the Imperial Institute of 
Animal Husbandry and Dairying at Bangalore, South India, is under 
control of an eminent chemist designated the Government Physi- 
ological Chemist assisted by a highly trained staff, and the .equipment 
of the laboratories, special cattle sheds, etc., devoted to this work 
are equal to that of any similar institution in any part of the world. 
The results of research work done by the Government Ph^^siological 
Chemist and his staff' are made available to the public in the 
usual way. 

In 1920 the Government of India sanctioned the appointment 
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of a special expert officer known as the Imperial Dairy Expert to 
assist in the development of the Dairy-Cattle breeding industry, 
and in 1923 the Imperial Institute of Animal Husbandry and Dairy- 
ing at Bangalore, South India, and the Imperial Cattle Farm at 
Kariial in Northern India were founded and placed under the charge 
of the Imperial Dairy Expert. The former Institution which is equip- 
ped as a modern Dairy College and Research Institute, in addition 
to accomodating the laboratories and offices of the Government 
Ph3^siological Chemist before referred to, has a herd of about 200 
cross-breed Indo-European milk cattle, a smalt herd of pure bred 
Sindi cows and a number of Murra milch buffaloes. This Institute 
is equipped wdth modern milk separating, pasteuring and bottling 
plant, mechanical refrigerating machinery, cold storage, nioderh 
butter making machinery, ghee-boiling plant, cheese-maldng plant, 
mechanical milking machine, electrically operated pumping mach- 
inery, food preparing plant, etc., and takes pupils for a special 
tw?o years course for the Indian Government diploma in dairy farm 
management, as well as post-graduate pupils from the Indian Agri- 
cultural Colleges, and short course students actually employed in the 
dairy industiy^ in the country. 

The Imperial Cattle Farm at Karnal in the Punjab comprises 
an area of about 2000 acres of which 1600 acres are irrigated from 
the Western Jumna canal, and set apart for experimental cattle 
breeding. Up to the time of writing, herds of three indigenous breeds 
have been established at Karnal, viz : Thar-Parker, Hariana and Sa- 
hiwal, the aim being to demonstrate the usefulness and economic 
value of the dual purpose cow for India, i. e, a type of animal pos- 
sessing milk producing qualities in the female and draught qualities 
in the male. A modem milk sterilising plant on the^ Mentor-Danish 
system has been installed at this farm to demonstrate the possibil- 
ities of milk stethising and transport and the farm is used as a 
teaching centre. 

The foregoing briefly indicates the activities of the Imperial 
Government in connection with the development of the Dairy Cattle 
Breeding Industry; but in addition to this, much useful work has 
been done, and is being done by the Agricultural and Veterinary De- 
partments of Provincial Governments in India. These may be 
briefly recounted as follows:' 

Punjab , — Government owned cattle breeding farms have been 
established and grants of land for the development of cattle breeding 
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given to private individuals. The Hissar cattle farm, of this province 
having an area of about 40,000 acres, is the largest of its kind in the 
East. Stud from this farm are distributed all over the province, 
and the Veterinary Department which is responsible for cattlebreed* 
, ing work in the Punjab is developing this breed along dual purpose 
lines, milk production being given a prominent place, among qualities 
necessary for selection of stnd bulls in the herd. 

The Punjab Government Agricultural’ College at Ly allpur has 
a pedigree herd of Sahiwal dairy cattle and the College dairy is equip- 
ped with modern milk pasteurising plant, refrigerating machinery, 
etc. Daii3^ instruction is given to all agricultural students. 

United Provinces . — This Government employs a special whole- 
time expert of&cer for cattle breeding and dairying who is a member 
of the Agricultural Service. Government cattle breeding farms 
have been established and stud bulls are issued to villages from these 
institutions. The aim of the xlgricultural Department of this province 
is to develop indigenous breeds of cattle along dual purpose lines, 
i. e. milk and draught. 

The Agricultural College at Cawnpore has a dairy with a pedi- 
gree herd of first class Sindi cows and teaches the elements of dairy 
farming to all agricultural students. 

Bihar and Orissa. — A Government Cattle Farm is maintained 
at Saboui under the control of the Agricultural Department, and the 
work carried on there has the object in view of improving local breeds 
on dual purposes lines, and stud bulls from the Goverment. Farm are 
issued to local breeders. 

Bengal. — The Government of Bengal has a pedigree herd of 
Sindi cows at the Agricultural Institute at Dacca and a large cattle 
breeding farm at Rungpur. At the latter farm much good work 
has been done by crossing the local small sized cattle with Thar- 
Parker and pedigree Hariana buHs, the latter obtained from the 
military farms department, Stnd bulls are issued to village commu- 
nities and private breeders from Rungpur Farm. 

Central Provinces. — A special whole time expert ofiicet employed 
by the Agricultural Department of this province for cattle breeding 
and dairying. About ten Government owned cattle breeding farms 
have been established throughout the province. Stud bulls are 
reared at these farms, purchased from military dairy farms and the 
Agricultural Departments of other Governments, for sale and issue 
to breeders. The aim of the Department is to improve indigenous 
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breeds along dual purpose lines by crossing witb outside Iiidiaii 
breeds of known merit, selection etc. 

The development of co-operative dairying has had some degree 
of success in this province, the Telinkeri Co-operative Dair}' Society 
for the production and supply of fresh milk to Nagpur city being the 
largest and most successful concern of this nature in India. This 
Society was promoted and fostered by the Agricultural Department 
of the local Government. 

The Government Agricultural College at Nagpur has a herd of 
A\ushire-Indian cross breed dairy cattle and a dairy fitted with 
pasteurising plant, mechanical refrigerating, etc. Dairy instruction 
is given to all agricultural pupils. 

Bonthay. — Of late years the Agricultural Department of this pro- 
vince has done much to develop the dairy cattle breeding industry 
within its borders. A whole time expert officer of the Agricultural 
Department is €mplo3?‘ed for dairy-cattle breeding. Government 
cattle farms exist ,.at five different centres and pedigree herds of 
Amrit-Nahal, Kaiikrei, Khilari, and Sindhi breeds of cattle are main- 
tained and stud bulls of all these breeds issued to village commun- 
ities, private breeders, etc. 

The Government of Bombay two years ago appointed a special 
commission to enquire into the wffiole question of cattle breeding 
and dair^dng and to make recommendations, and in pursuance of 
the recommendations of this body this Government is at the present 
moment taking steps to establish additional cattle farms, provide 
reserve supplies of fodder against famine years, etc. 

The Government Agricultural College at Poona has two herds 
of pure bred Sindi cows and Surti milk buffaloes, and a small daiiyu 
Elementary dair^^ instruction is given to all agricultural students 
and plans have been prepared by the Imperial Dairy Expert for the 
building and equipment of a modern college at Poona, which it is 
hoped will be established next 'year. 

Madras . — A whole-time expert officer of the Agricultural De- 
partment is employed for cattle breeding und dairy work. Govern- 
ment cattle farms exist at three different centres in the province. 
Pedigree herds of Ongole and Kangyam cows and of the local milch 
buffalo are maintained and stud bulls are issued to the public from 
these farms. A dairy herd of Ayrshire-Indian cross bred cows 
is kept at the Government Agricultural College, Coimbatore, and 
the college dairy is equipped with modern milk pasteurising and re- 
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frigei^fcing plant. Dairy instruction is given to all Agriciilttirai students, 

B'Wma. — A small dairy herd of pedigree Sindi cows is maintained 
at the Agricultural College, Mandalay, for the instruction of agri- 
cult mal students. 

The Agricultural Departments of some of the Indian States 
have o£ late taken a considerable interest in the development of 
the 4 airy-cattle breeding industr3'. The Government of M^^sore 
a full time expert officer of the Agricultural Department 
for da:iry-cattle breeding work. The Government of His Highness 
the Gaekwar of Baroda maintain a pure bred herd of Gir cows and 
Jafthcbadi buffaloes and issue stud bulls of these breeds to village 
orgatd:$ations, and herds of local breeds have been founded by the 
Governments of Hyderabad, Gwalior, Dhar and Patiala. 

That the Municipal Corporations of the larger Indian cities are 
alivetn the importance of more perfect supplies of fresh milk is evident 
from fehe fact that the Corporation of the Cit^^ of Bombay employ a 
special dairy expert with the highest scientific qualifications, in their 
health department, and both this corporation and the Municipal 
Corporation of the City of Rangoon have on foot extensive and well 
consiclered schemes for the closer control of the existing milk industr}’* 
of their cities and the provision of better, cleaner, and cheaper sup- 
plies rin the future. 

The dairr^ cattle breeding industry in India is in a backward 
condilion and will probably continue so far many years, but the fore- 
going will show that those responsible for the agricultural progress 
of thee country recognise the importance of the development of this 
great industry and, consistent with the means at their disposal, are 
doiti:g- everything possible to further the cause of dairy progress on 

sound lines. ^ 

W. Smio^h, 

Imperial Dairy Expert (India), 


ENQUIRY ON EOCUST CONTROE. 

L^ctk&ts in Cireiiaica. 

Report from the Government of Cirenaica, transmitted to the Iiiter- 
natio^iai Institute of Agriculture by the Italian Colonial Ministry. 

In Cirenaica up to the present there have been no other important 
inTasions of locusts except that recorded in May 1918. 

Almost every spring however the presence of locusts is observed in 
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Bengasin and on the table-land, but they scarcely ever do serious damage 
to the crops. 

On the supposition that these Orthoptera might later on cause 
damage to the crops, the Government of Cirenaica have directed the 
Department of Agriculture to collect promptly all the data necessary 
for organising measures of control against locusts, and to transmit these 
data to the International Institute of Agriculture. 

Locusts in Tripoli. 

Comunicatioii from the Government of Tripoli transmitted to the Inter- 
national Institute of Agriculture by the Italian Colonial Ministry. 

Ill Tripoli, from the date of the Italian occupation, there have fortu- 
iiateh’ never been any fiights of locusts, except on one occasion towards 
the end of 1914, of slight importance and finishing in the sea. This occurred 
in the Gebel coastal zone and that of Ghibla, West and East, under our 
domixiion. It has not been possible up to the present to get direct in- 
formation as to invasions which may have taken place in the districts 
farther in the interior (Fezzan, Gat, etc.), though the probability of such 

be almost excluded, since from the caravans and the natives coming 
from those parts news of flights would have been received, seeing the disas- 
troiis efects of these invasions on the agriculture of the Sahara oases. 

ENQUIRY ON THE PREVENTION OF ANTHRAX INFECTION 

OF HERDS. 


Report. 

In carrying out the decision of the General Assembly of the Inter- 
national Institute of Agriculture, May 1924, the questionnaire relating 
to this enquiry was sent to all the adherent States of the Institute as 
well as to 44 other Countries and Colonies. 

At the request of the International Labour Bureau important in- 
formation has been collected and is now being elaborated for inclusion 
in a report which will be sent, in October 1925, to the next meeting of 
the Agricultural Advisory Committee, which is composed of three mem- 
bers of the Administrative Council of the International Labour Bureau 
and three members of the Permanent Committee of the International 
institute of Agriculture. 


ENQUIRY ON THE STOCK BREEDING SERVICES 
AND HIGHER INSTRUCTION IN STOCK BREEDING, 

The first results. 

The questionnaire relating to this enquiry has been sent to the 71 
adherent States of the Institute as well as to 44 other countries and 
Colonies. 
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Tile Institute lias, tip to the present, received about 55 replies, ac- 
companied by numerotis scbedtiles. The information collected will be 
elaborated for inclusion in a monograph on the question, to be compiled 
in collaboration with Prof. B. Maymonb of the ItaHan Council of,; the 
Association of Travelling Chairs of Agriculture. 


j:i;NQUIRY AS TO THE RESUETS OBTAINED 
BY FARM ACCOUTANCY. 


New Enquiry. 

The Bureau of Agricultural Science of the International Institute of 
AgTiciiituTe has organized an enquiry on the results obtained by means of 
agricultural book-keeping according to the method proposed by Prof. Eaur 
(O rganization of international statistics based on the results of investi- 
gations carried out with the assistance of agricultural book-keeping. 
Int. Rev. of Science and Practice of Agric., N. vS., \'oL II, No. 3, 1924). 

A preliminary exchange of views has taken place with Prof. Eaur 
himself, Prof. Tayeor, Chief of the Bureau of Agricultural Economics, 
U. S. Dpt. of Agriculture, Washington, and Prof. P. Borgedae, Chief of 
the Agricultural Book-Keeping Bureau of « Det Kgl. Selskap for Norges 
Vel 5), Oslo. 

The subject will be discussed also by the Committee on Agricultural 
Economics of the Ministry of Agriculture and Fisheries, Eondon. 
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Soil Science. 

See R-. Part II, Proceedings of the Iniemational Society of Soil Science, 
Abstracts. 

FertiUsers and manures, 

556. Fertiliser Tests witli and without Ground Limestone. 

W. S. (Superintendent, Dominion Experiment Station, Kentville, 
N. S.). Scientific Agriculture, Voi. No. 6, pp. 199-201. Ottawa, 1925. 

The test was started in 1914 to ascertain the most profitable source 
of nitrogen and phosphorus; on a similar series -of plots ground limestone 
pras applied to gain infomiation as to its value when used in conjunction 
with such fertilisers. A thiee*year rotation of potatoes, grain, clover 
and tiinoth^^ hay was followed. 

Potatoes are not a good crop for experiments in which Hme is con- 
tinuously applied, owing to the fact that it favours scab, which in this 
case reduced the market value of the crop. In every instance there was 
a marked increase in ^deld of the limed over the unlimed plots. 

Nitrate of soda gave slightly better results than sulphate of aiiinionia. 
On the unlimed, sulphate of ammonia plots, acidity increased. Basic 
slag gave slightly better returns than acid phosphate. Eimestone was 
of greatest benefit to clover and to the hay crop. Wheat responded in 
a marked degree to lime, Limestone should not be applied to a potato 
crop. To apply when sowing with grain is advisable. 

Limestone mote than doubled in quantity the hay crop and gave 
hay of better quality. Its use enables clover to be grown on soils which 
otherwise would not grow this crop. W. S, G. 
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557. Nitrifying Bed for Prevention of Nitrogen Losses from Cattle 

Urine^ 

JOSHI N. V. (First Assistant to the Imperial Agricultural Bacteriologist). 
AgvicuUiival Joumal of India, Vol. XX, part. I, pp. 20-36. Calcutta, 1925. 

Large losses of nitrogen occur when cattle urine is kept under aero- 
bic conditions. The author carried out experiments to ascertain whether 
this loss could not be prevented by employing some form of nitrifying 
bed in which bacteria would convert the nitrogen into nitrates. Two 
methods were found : in the first, the urine is passed over a nitrifying 
bed and a solution of nitrates is obtained ; in the second method the urine 
is absorbed b^' means of a specially’’ prepared or activated soil. 

Ill the first method, pumice or broken bricks form the bed ; the urine 
is diluted with ten times the quantity of water and nitrification takes 
from 8 to 10 da^^s, under the conditions of the experiment. 

Even with crude methods of handling, allowing a loss of 40 to 50 % 
of nitrogen, it is estimated that i to 1.25 maunds (i maund = 82 lb.) of po- 
tassium nitrate per annum could be recovered from the urine of one animal, 
if converted into potassium nitrate by this process of intensive nitrification, 

W. S. G, 


55S. Manurial Value of Sugar Cane By-Products. 

Dymond, G. C. Sugar, Vol. XXVII, No. 3, pp. 1 34-1 35, New York, 1925. 

Sugar cane requires about nine primary chemical substances as plant 
food material, and the deficiency of any one of these, and not the super- 
abundance of the others, determines the crop yield, hence the importance 
of returning to the soil, residues containing chemical bodies removed by 
the crop. 

Samples of cane trash and tops were taken from a 15 months old plant 
cane ; the stalks showed an average sucrose content of 12.4 %. 

Analyses of the dry substances were made, the ash giving the fol- 
lowing results : 

Tricalcic phosphate : in trash, a trace ; in tops, 6 % or 17 lb. per acre. 

Potash : in trash, 3,2 % or 15 lb. per acre ; in tops 23 % or 77 lb. 

Magnesium oxide : in trash 1.8 % and 6.17 % in tops. 

Chlorine : 0.5 % in trash and 9.4 % in tops. 

The value of the dry trash is about 4s. 3d. per ton, or 12s. per acre, 
and that of the dry tops igs.qd. per ton, or 38s. per acre. 

On a crop of roo 000 tons of cane the value of the dry tops would be 
£6170 and that of the trash £1550. 

Analyses of the bagasse ash showed : silica 66.5 % rtricalcic phosphate 
3.2 % ; potash 4.4 % ; sulphates 12.63 % ; the total value of the potash 
and phosphate being 19s. 7d. per ton. 

Dry filter press cake contained : nitrogen 1.06 % ; phosphate 3.13 % ; 
potash nil ; the value works out at i8s. yd. per ton. This cake is very 
suitable for light soils when applied at the rate of 6 to 8 tons per acre. 
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The manuiial value of molasses works out at gs.iod. per ton, or £1536 
per 100 000 tons of cane, of which £1276 is due to the potash content. 
The most scientific method of dealing with this product is first to obtain 
the sugar value in alcohol, and than to utilise the residue as manure. 

Sugar cane should not be an exhaustive crop if, as is possible in 
practice, a large proportion of the chemical substances removed by the 
crop are returned to the soil. W. S. G. 

559. Basic Slags and IMlneral Phosphates. 

VANSroNE Dr. B. Joimial of Agricultural Science, Vol. XV, Part i, pp. 36- 
46, figvS. 2, bibliography. London, 1925. 


With reference to the 
evaluation of basic slags, there 
is still much difference of opi- 
nion as to the value of the 
citric solubility test. 

In order further to stud}^ 
the question the author in- 
vestigated the relationship 
between phosphate soluble in 
2 citric acid and total pho- 
sphate of knovm composition, 
basic slags and mineral phos- 
phates. 

In the case of ferrous 
and ferric phosphates, alumi- 
nium phosphate, dicalcium 
phosphate and apatite it was 
found that, after 30 minutes 
shaking in 2 % citric acid so- 
lution : apatite was totally 
insoluble, ferric phosphate al- 
most insoluble, ferrous phos- 
phate and dicalcium phosphate 
almost completely soluble. The 
results obtained are shown in 
Fig. 116, from which it will 
be seen that the graphs are 
straight lines (except alumi- 
nium phosphate), and that 
they pass through the point 



0 0-5 i -0 ^5 2-0 


Fig. 1 16. — Solubility curves of phosplioric acid 
in various phosphates : 

I. Ferric phosphate and apatite. 

II. Aluminium phosphate. 

III. Mixtures of calcium carbonate and trical- 
cium phosphate 

IV. Ferrous phosphate 

V. Dicaldum phosphate. 

Ordinate = gms. of P2 O5 present. 

Abcsissa = gms. of P2 O5 soluble ia citric acid. 


of origin. 

. In the case of each of the three basic slags of widely difiering solu- 
bility, the graph is a straight line showing that citric solubility is a constant, 
independent of the weight taken in the test. The ratio of soluble phosphate 
to , total phosphate in the case of the mineral phosphates Gafsa, Ephos, 


[«®] 
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Naum and the West Indian phosphate. Buccaneer, _ depends on the weight 
taken ill the test, and the graphs are curves (fig. 117)* -he author carried out 

experiments with beans in 



order to ascertain if there is 
any relationship between citric 
solubility and plant growth, 
and obtained conclusive evi- 
dence that the intake of phos- 
phoric acid from basic slags 
is directly proportional to ci- 
tric solubility. W. S. G. 

560. Recovery of Potash from 
Steffan Waste Water. 

Gei/DARI), W. J. and Chase. 
W. D. The Planter and Su-gar^ 
Mahufacturer, Vol. BXXIV, No. 
II, pp. 208-210 tables 7. New 
Orleans, 1925. 

In the manufacture of 
beet sugar, molasses is pro- 
duced in much the same man- 


& 0-*25 0-5 0 75 1 1: . 

ner as m the case of cane 


Fig. 117. ~ Solubility curves of phosphoric acid 
in various phosphates. 

Ordinate = gms. of P20g present. 

Abeissa ==- gms. sf P2 O5 soluble lu cidric acid. 
I. — Eow grade Basic Slag 18 % 


sugar. In the process of frac- 
tional ciystallization , mo- 
lasses, a residual liquor, is 
produced which still contains 


II. ==: » » » !» 21 % 

III. = High » » 37 % 

IV. = Nauru phosphate 

V. = Gafsa. 

VI. =s Bucaiieer. 


about 50 % of sugar and this 
is recovered by the Steffan 
lime, or similar process ; a 
waste product results known 


as Stefiaii w^aste water, con- 
taining about 3 % solids, which consist of nitrogenous and other bodies. 

Statistics show that that annual production of Steffan waste water in 
the United States is about 2,500,000 tons. 

If the evaporation of the waste water is controlled so that a definite 


specific gravit^^ is obtained, potash salts will separate out practically free 
from salts of sodium or other metals. The author's experiments indicate 
a possible yield of 227 lb. of crude salts, or 199 lbs. of xeciy^stallized salts 
per ton of concentrated water. The original waste water wdth a dry sub- 
stance content of 2 to 4 % must be evaporated until the content is about 
68 %. The production of potash salts during evaporation should form only 
a part of a complete system of recovery of waste products. W. S. G. 


561. World Situation as regards the Nitrogen Problem. 

Nitrogen Survey, part. I, FOSTER Bain, H. and MheEIKKN, H. S. The 
Cost of Chilean Nitrate. United States Department of Commerce^ Trade In-- 
formation Bulletin, No. 170, p, 69. Washington, 1924. 
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Part II. CURtiS H. A. General Review of the Nitrogen Situation in 
the United States. Bull. No. 226, p. 63, figs. 6. Ibidem. 

Part III. Braham J. M. The Air-Nitrogen Processes. Bull. No, 240, 
p. 41. Ibidem. 

Part IV. Curtis H. A. and BrnsT P. A. The Nitrogen Situation in 
Buiopeaii Countries. Bull. No. 270, p. 49. Ibidem. 

The greater part of the fiixed nitrogen used at present throughout 
the world is from Chilean nitrate, which is a trade monopoly. The necessity 
of rendering the various countries independent in this respect is evident, 
for, seeing that nitrate is largely used in agriculture and as a raw material 
ill many industries, and also that it is used in the manufacture of explo- 
sives for military purposes, it may be of considerable importance in na- 
tional security. The present article is a summary of an investigation 
which has been made with the object of ascertaining whether it is possible, 
in this respect, to ensure America's independence of the Chilean monopoly. 

The world's situation, then, as regards the nitrogen problem, is 
examined, the state of the trade in Chilean nitrate and of the nitrogen 
industry in the United States being first studied. The enquiry then 
passes to a review of the diSerent processes by which nitrogen nia3r be 
obtained from the air, and to the state of the problem in European 
countries. 

Chilean nitrate. — For the present it need not be feared that the 
supply of raw material in Chile will be exhausted ; it will probably supply 
liitxogen for one or more centuries. Nor is it improbable that later on a 
reduction in the price of nitrogen itself wdll be realised ; this whl mostly 
depend on competition with other means , for producing nitrogen. Such 
reduction however cannot be based on the lower cost of extraction from 
raw material ; it is probable indeed that there will be a rise in prices 
under this head owing to the increased demands of the workers. On the 
other hand improvements in the processes employed may take place 
through the use of more suitable methods, a 25 % increase in yield 
being thus obtained, while the opening of large central establishments 
will lead to a saving of 25 % in the cost of production. In these condi- 
tions also lower grade materials may be used, thus increasing produc- 
tion. On the other hand it will be difficult to obtain reductions in the 
cost of transport and further treatment in the producing country. 

Export duty forms one of the chief items of secondary expenditure : 
at the present rate of exchange for the pound sterling (4.90) it amounts 
to 10,46 dollars per short ton (q. 9.0718). The importance of this item 
of the cost of nitrogen depends on Chile itself, which, in view of compe- 
tition, may reduce her tarifi. An increase, however, of 1-2 dollars per ton 
may take place in the cost of sea transport, which is now somewhat low. 
It should also be considered that at present the rate of exchange for the 
peso is favourable to America to the extent of 5.93 dollars per ton, but with 
the adjustment of the rate of exchange, this advantage will gradually 
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Speaking generally therefore, so long as no substantial reduction in 
'.export dues takes place, it may be concluded that the ^increase for sea 
freight and the variations in the exchange may counterbalance reductions 
in the cost of production and also lead to a slight increase of the final price 
in American ports. This may be put at 30 dollars per ton payable within 
a short period and 35 dollars for a longer period. 


Exportation of Chilean 

nitrate. 


Countries 

Tons 

% 

exported to 

exported 

received 

Europe and Egyi)t 

896 41 1 

71.6 

United States - 

279 169 

22.3 

Other countries 

76 470 

6.1 

Total. . . . 

1 252 050 

100.00 


Situation in the United States. — Home production is from : (i) Ammo- 
nium nitrate obtained as a by-product from industries using coal ; of this 
y3 is exported and the rest is used in other industries and, especially, m 
agriculture ; (2) Organic ammonia obtained from cotton-seed meal, etc : 
a small part is exported amd the rest is used for the production of mixed 
fertilisers ; (3) Atmospheric nitrogen, produced in small quantities only. 

The United States chiefly import Chilean nitrate ; then comes 50 000 
tons of Canadian cyanamide and a few thousand tons of Norwegian nitrate 
and organic ammonia (dried blood, guano). 

The requirements of agriculture and industry in the matter of nitro- 
genous products are various, for the former chiefly needs nitrogen and the 
second one or another of the salts. In agriculture it may be a matter of 
indiference whether Chilean nitrate or atmospheric nitrogen be used, 
but this is not the case in industries. But there are also various require- 
ments as regards the nitrogen used in agriculture ; thus ammoiiiacal nitro- 
gen, produced at a very low cost, is not directly utilisable and must be 
combined with sulphuric or phosphoric acid for which purpose other 
plant is necessary. Following on industrial progress, a gradual reduction 
in the price of nitrogen be obtained, but it will be long before such 
reduction can be felt in agriculture. 

Production and Consumption of nitrogen in the United States (1922). 

short tons 


Nitrogen distilled from coal 98 000 

” '' bones ‘ 200 

Atmospheric nitrogen 3 000 

Nitrogen imported (exclusive of blood, guano, etc.) . . 1 16 861 


Total 219 061 

Exported .... 39 389 


Consumption , . . 179 671 

[s®i] 
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Putting tlie consumption in round figures at 180 000 tons, this is equi-- 
valent to 900 000 tons of ammonium sulphate and i 154 000 of Chilean 
nitrate. For 1925 the figures are about 260 000 tons : 

Production of atmospheric nitrogen. In less than 20 years this process 
has developed from a simple laboratory research to an industry which 
can produce yearly more than 550 000 tons of fixed nitrogen. This quantity, 
converted into sodium nitrate, would yield 2 565 000 tons, i. e. a larger 
quantity of nitrate than is exported annually from Chile ; converted into 
ammonium sulphate it would yield i 940 000 tons, equivalent to that 
obtained from 155 000 000 tons of coal. This industry has certainly not 
yet reached its full development ; the essential thing is that nitrogen may 
be obtained at a lower price than that realised for the increase of agricuh 
tural produce obtained by its use. 

The processes for the fixation of atmospheric nitrogen are chiefly the 
voltaic arc, cyaiiamide and srmthetic ammonia ; the cyanamide process 
is now followed in small establishments. The synthetic ammonia process 
seems to promise best, but the industry for the fixation of atmospheric 
nitrogen is still in its infancy and its future development cannot yet be fore- 
seen. 

The war has given a great impulse to this industr}?'. 

In 1923 the production of atmospheric nitrogen was 496 000 tons, 
viz. 36 000 by the arc process, 140 000 by the cyanamide and 320 ooo- 
by the synthetic ammonia, process. 

The nitrogen situation in European countries. Besides Chile there 
are few countries in the world which export nitrogen. Among these is 
Norway, which has greatly developed the atmospheric nitrogen industry 
and has slight need of it in agriculture ; Great Britain also exports more 
nitrogen than it imports owing to the fact that agriculture makes small 
demands on its supply, and the coal-industry production is large. Before 
the w^ar Germany was one of the largest consumers of Chilean nitrate 
instead of which it can now supply its own needs, and not improbably 
will become an exporter. The majority of the most densely populated 
countries import nitrogen and it may be predicted that even if the nitro- 
gen-producing industries develop in them, local production will always 
be insufficient. 

Of the following data (expressed in tons of fixed nitrogen) some have 
been taken b}^ the authors from those supplied by the International In- 
stitute of Agriculture. 

Germany : (fiscal year 1922-23). 


Production 

of fixed nitrogea 'Tons 

From coal 75 000 

Cyanamide 35 000 

Synthetic ammonia , 210 000 


Total . . , 320 000 

Consumption in 1922. 295 000 

[Ml] 
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France : Imported 68 453 ; Exported 8 400 ; Consumed 69 000. 

United Kingdom : Nitrogen produced in the coal, iron, etc. industries 
(1921) 54 333 (256 895 of ammonium sulphate) ; 

Imports (guano and nitrates) in 1923 : 12 622 ; 

Exports {guano, nitrates, ammonia products) in 1923 ; 56 272 ; 

Consumption (1922) : ammonium sulphate 159 222 ; sodium nitrate 
33831; guano 15-816. 

Italy (1922) : Nitrogen produced : 6 700 ; Imported : 8 720 ; Consumed : 
15 420. 

During the war the cyanamide industry reached an annual capacity 
of 18 000 tons of nitrogen ; at present the output is a third of the cap- 
acity. There are two synthetic ammonia plants for the production of 
nitrogen by the Casale process and one by the Fauser. The consumption 
of nitrogenous products is less than before the war, 

Norway : Production exceeds home needs for the atmospheric nitrogen 
industry is greatly developed owing to the low cost of hydraulic power. 
The following were exported in 1922 : 

■Toils 


Fish meal and guano 6 734 

Calcium nitrate 157 562 

cyanamide 3 892 

Sodium nitrate 32 402 

? 1 673 


The war led to a considerable increase in the exportation of nitrogen , 
causing a rise of from 16 829 in 1913 to 29 562 in 1916 ; in 1922, 21 890 tons 
were exported. 

The following are the figures for other European countries : 

Tons of fixed nitrogen 
Imported R :ported 


Sweden 6 on 1 763 (1923) 

Spain 17 200 — (X922) 

Switzerland r 335 470 (1923) 


For Belgium, Denmark and Holland the article gives the data supplied 
by the International Institute of Agriculture. A. F, 

562. The Action of Manganese Sulphate in the Mineralisation of Ni* 
trogen. 

Teoncini, G. and Rogai, F. A. (R. Istituto di chimica agraria diPisa). 
Saggi sull'azione nel terreno del solfato manganoso nella mineralizzazione 
deli^azoto dl alcune sostanze proteiche. Le Stazioni Sferimentali Agrarie 
lialiane, Vol. LVII, parts 7-9, pp. 282-295, 3 plates. Modena, 1924. 

Though it be admitted that manganese conpounds added to the soil 
may act as oxidising catalysers in one of the various chemical and biolo- 

imzl 
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gical processes wliich take place in the soil, nothing cati be foreseen as to 
the possible infl uence oi such compounds on the compk-x bacterial process 
by means of which the nitrogen of the protein compotitnds is reduced to 
ammonia. A slow release of oxygen through the agencj^ of the manganese 
compounds might be useful in the decomposition process and accelerate the 
production of ammonia. Whether it is a question a true catalyptic 
influence or of a stimntating or depressing action by tb»e Mn-ion, can only 
be ascertained by experiment. 

From preliminary tests in aqueous solutions ol urea, asparagine, 
acetamide, and meat peptone, the authors have ohse^rved that manga- 
nese dioxide or salts [manganese sulphate or chloride) do not favour the 
formation of ammonia. 

From tests made in clay and sandy soils, the authiors have observed 
that manganese, added as manganese sulphate, has influence, either 
beneficial or detrimental, in the reduction of organk compounds present 
in dry blood or albumen, and in the mineralisation of nitrogen, dry blood 
and albumen. It may therefore be concluded that manganese takes no 
part in the bacterial process and that consequently tb<sere is no beneficial 
action by the catalyptic properties of the manganese compounds, nor 
any physiologically stimulating action by the MnAon, 

Manganese is in nowise concerned with the continmnce, on the other 
hand, of mineralised nitrogen accumulated in the soD in consequence of 
the reduction of albutnen and dry blood, whereas it seems that a preser- 
vative influence may be attributed to the S 04 -ioii. A, F. 

AgricuUuml Batmy, Chemistry and Physiology of Plants. 

563. Investi, Rations oti the Environmental Gonditi^oois which Influence 

Flant Life, made in. the Laboratory and Expeirimental Ground 

of Prof. Dojharenko at the Moscow Agricultural Academy. 

I. — Dojharbxko, Prof. A. G. Physical methods applied to the experi- 
mental study of agricultural questions (Agro-physicheside metody laborator- 
nago iznchenia vopxos-s.o polevodstva) . Naufchno A^rmomischeski Zhurnal 
(Journal of Agronomic Science), Year I, No. 2, pp. 99-r 1 1-, figs. 12, diag. i, 
Moscow, 1924 (received January, 1925). 

II. — Dojhauenxo, Prof. A. G. The Utilisation ol Solar Energy for 
Field Crops (Ispolzovaiiie solneclmoi energii polevymL fe'iilturaini) . Ibidem, 
No. I, pp. 7-21, fig. I, diagr. i, plates 7. 

III. — Dojhakenxo, Prof. A, G. Soil and Subsoil Permeability and its 
Importance to Field Fettility (Vodopronitzaemost potchv i gnintoff kak fak- 
tor plodorodia polet). Ibidem, No. 4, pp. 259-268, fig, 3, diagr. 1, pi. 4. 

IV. — Trofimoef, a. B. Some Results of Investiga,ti.ons on Soil Permea- 
bility on the Experimental Ground of the Agricultural Academy (formerly 
known as the Fetroffskaya. Agr. Academy) (Niekotoxye resultaty imchenia 
vodopronitzaemostl potchvy na opytnom pole selsko-kliosiastvennoi (b. Pe- 
trovskei Akademii). Ibidem, No. 4, pp. 269-273, 3 plates, i diagram. 

V. — • Dojbcarbxko Prof, A. G. Investigation on Soil .Bvaporation (K izu- 

[m%] 
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cheniu ispariaiiistcliei sposobnosti potchTy). Ibidem, No. 5, pp. 339-374, fig. i, 
pi. 4, diagr. i. 

VI. — KuBRiAVXZEifi^ A. Oxygen and t 3 ie Roots of Plants. (Potrebnost kor- 
nei ravSteiiii v. kislorode). Ibidem, No. i, pp. 48-67, figs. 2, diagr. i, pi. 14. 

VII. — KudriavTZEFE, a. The Transformation of Nitrogen compounds 
in the Soil and their Relation to Nitrification, {Prevtasclienie form a.zota v 
pocthve V sviazi s nitrificatziei) . Ibidem, No, 4, pp. 297-31 1, diagr. 4, pi. 6. 

I. The principle that the improvement of agricultural technique 
should be based on exact knowledge of, and, as far as possible, on the 
quantitative determination of the factors which are concerned in plant 
Hfe and that may be modified by cultivation processes, induced the author, 
in his laboratory and on the experimental grounds annexed thereto, to 
undertake a series of investigations intended to include all the factors 
which determine soil fertility and influence plant-life development. 

The author divides these factors into three categories. The most 
essential are 5 in number, air, water, mineral and organic nutrients, Hght 
and temperature. The secondary or indirect conditions are : soil struc- 
ture, stability, biological activity and decomposition of organic matter. 
In the third category the author ranks adverse influences : plant diseases 
and pests. 

Each of these subjects for investigation is subdivided into several 
heads, the majority of which required preparatory work for the choice 
of methods. Indeed, while as regards some questions the methods were 
amply developed and perfected, there were many which could not be 
sufficiently investigated by existing methods, while in the case of others, 
which had not yet been touched, the author had to begin by fi.nding the 
appropriate method of investigation. Thus, it was possible for him to 
adopt the chemical methods appHed to the study of plant nutrition, 
almost without modification, whereas for questions which can only be 
solved by the application of physical methods the author had to trace 
out a new way and invent the apparatus necessary for the investigations. 

As a guide in the investigations the author drew up the scheme which 
is given below : among the applied methods as given in the third column, 
those which were worked out by the author and his collaborators are 
marked by an asterisk : 


FundamentaJ factors 

•Questions to be solved 

Methods 

Water 

Hygroscopicity 

■ 

Weighing 


Distribution (depth.) 

Electrometric 


Permeability 

Alcoholic * 


Evaporation 

Pyknometric 


Capillarity 

Hj^drometric * 

Psychrometric * 

Potometric ^ 


[ 503 ] 
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Ftindamental factors 

Questions to be solved 

Methods 

Aeration 

Atmospheric reserve, its com- 
position. 

Interchange of gases 

Diffusion 

Thermic respiration of the 
soil 

Porosity 

Permeability to air 

Absorption and pumps 

Eudiometric * 

Hydrostatic * 

Pyknometric 

Potometric. * 

Nutrition 

Reserve of N, P, and other 
elements 

Their distribution (depth) 
Their compounds 

Rschange and transforma- 
tion 

Soil extracts 

Osmotic pressure 
Concentration 

Electric dissociation 

1 Colloids 

1 Acidity 

Calorimetric ^ 

Fractional hydrolysis® 

Oil emulsion ® 

Cryscopic 

Electric conductibhity 
Interferential ® 

Electrometric (concentration 
of H-ions) 

Biological activity the of soil 

1 

f Evolution of CO 2 

! 

1 ^licrobiologic reactions 

1 Number of bacteria 

1 Change in the microfiora 

1 Formation of spores 

1 

1 

Absorption by plate cultures 
by the Hiltner and Remy 
method 

Fractional sterilisation 

Decomposition of organic 

j Organic compounds 

Hydrolytic * 

substances 

1 Their distribution (depth) 
Haulm residues 

Beaching 

Soil structure and stability 

Capillarity and interstics 

Soil fixation 

Pyknometric * 

Gelatine treatment 

Freezing 

Solar energy 

i 

1 Coefficient of energy utilised 

i Calorimetric 


Infection of fields 

Infection of the soil 

Solution of Drude, MALTZvy, 



Pkaijn Kjer 


» » of seed 

Weighing ® 


» » of crop 

Analytical control 

Crop 

Estimation of yield 

Mathematical 

1 

» » of quality 

Analytic control 

i 




Figs, iig and 120, — Apparatus for determining the interchange of gases, between soil air 
and atmospheric air, soil respiration. (Constructed by Prof. A. Dojaejenko and A. Trofimofe). 


Pfate lvii. 


Fig. iiS. — Apparatus for detennining the 
amount and coniposilitm of air in the soil (Con- 
structed b3’' Prof. A. Dojarenko). 




Fig. 122. — Apparatus for calorimetric determinations. (Constructed by Prof. A. 
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For liygrometric investigations the author has worked out two new 
methods for determining soil moisture, which though less exact than those 
usuahy employed, have the advantage of enabling very rapid determi- 
nations over large areas to be made, and at the same time of indicating 
soil porosity. One of these methods consists in comparing the concen- 
tration of an alcohol solution before and after mixing it with a soil sam- 
ple. The second, the pyknometric method, is based on the comparison 
of the specific weights of two soil samples of which one is perfectly dry. 
In the investigation on hygroscopicity the author attributes the greatest 
importance to soil permeability, soil evaporation capacity ■ and capillar\^ 
activity, for these three factors may be most easily modified by cul- 
tivation. 

An apparatus constructed by the author is shown in Fig. 124. 

This apparatus, which can be used in the open field, enables the 
speed of the penetration of water into the soil to be measured at the 
moment when the imbibition current attains a constant speed, which 
happens when the soil is completely saturated with water ; by it also 
this measurement can be made at various horizons in the subsoil 

Soil aeration had hitherto been very little studied. The author has 
made a series of researches on this subject by original methods and by 
means of an instrument which he invented to determine the air reserves 
in the soil and their composition. This apparatus is shown in Fig. 118 
By it the total air contained in a soil sample may be extracted by aspi- 
ration, the natural structure of the soil having remained intact, and 
afterwards the gases obtained are analysed to determine their oxygen and 
carbonic acid content. These tests have shown that the quantity of 
ox>^gen in the soil is exceedingly variable and that the lack of oxygen 
may become so pronounced that the failure of crops may often be 
attributed to this cause. The tests having shown that the oxygen re- 
serves of the soil only suffice for eight days at the most, the interchange 
of gases between the soil and the atmosphere is necessary for the success 
of crops. This exchange, considered by the author as a process of soil 
respiration, is carried out by the difiusion, conversion, and imbibition 
of water. To measure the extent of these processes the author appHes 
the eudiometric and hydrostatic methods and employs the apparatus 
shown in Figs. 119 and 120, with which the quantity of air set free and absorb- 
ed by the soil may be determined in the open field and thus the soil 
respiration measured. 

The soils permeability to air depends on its non-capillary intersti- 
ces which is measured by the manometric method, determining the speed 
with which the pressure is communicated, or by the potometric method 
from the speed of the movement of the air-bubbles in the instrument 
shown in Fig, 121:, driving the air through the soil under a determined 
pressure. 

In order to study the atmospheric air and measure the increase of 
carbonic acid content, an aerodynamic method is employed, by which 
the composition of the air in these various atmospheric layers may be 
-determined. 
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Plant nutxition is examined by the calorimetric method, with cer- 
tain improvements. To obtain soil solutions an emulsion is prepared 
by mixing the soil sample with the oil, which is afterwards removed by 
means of a centrifugal apparatus. The solution is then studied to de- 
termine : (i) the osmotic pressure, (a) electric conductibility, (3) disso- 
ciation by electrolysis, (4) concentration of hydrogen-ions, (5) nutrient 
substances content and the forms under which they are present. 

Soil structure and stability are expressed quantitatively by the re- 
lation between the capillary and non-capiUary porosity of the soil, which, 
determines the dynamics of every process which takes place in the soil. 
These two kinds of porosity are measured by the pyknometric method. 
The stability of the soil structure is measured by means of an apparatus 
which determines quantitatively the dispersion of the sample in water. 
The author also carries out tests with a new instrument for taking soil 
samples at different depths without altering the soil structure. 

The biological activity of the soil is also examined by new methods, 
which are stiH in course of preparation. The final result of all these 
investigations is summarised in the last problem examined by the author 
in his researches on the utilisation of solar energy. In this case the 
method of actinometiic observations is employed for determining the 
quantity of energy imparted to the fields by solar radiation, and the 
calorimetric method for estimating the quantit}^ of this energy stored up 
in the crops ; the relation between these two values gives the coefficient 
of solar energy utilised. 

II. The author considers that one of the most important problems 
is to determine which crops can be made to store up the greatest quantity 
of solar energy in the form of organic substances utilisable for human 
consumption, and what methods of cultivation will serve to increase the 
quantity of energy stored up by each crop. The practical importance 
of this question will be readily grasped, especially when it is considered 
that the sun is the primordial generator of all energy on our planet and 
that the quantity of its energy available is necessaril}?' limited. But 
before being able to exercise any influence on the quantity of solar energy 
absorbed by plants, which are the sole collectors of the said energy, the 
quantitative investigation of the process of its accumulation in the plants 
is obviously necessary. The author has been engaged on this investi- 
gation for about ten years. 

The quantity of solar energy available varying for each species of 
plant according to its structure, the space it occupies, and other factors, 
the author has chosen ii species of widely cultivated plants for his re- 
searches. For each crop the total radiated energy was ascertained by 
the actinometiic method, and to find that which the plant had stored 
up, the number of calories in the dry matter were estimated. 

This dry matter was reduced to a fine powder and then made into 
a cake, wMch was placed in a calorimetric bomb filled with oxygen, on 
the /BERTHEnoT-E^RAEiER-MtJEnnER system, and complete and instanta- 
neous combustion was caused by an electric sparfc. 

Fig. 122 shows the instruments used for these tests i. e., the press for 
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making tlie cake, the calorimetric bomb, the manometer for determining 
the pressure of oxygen, the two OREismT elements, the water calorimeter 
with its stirring rod, a thermometer and the lens for taking these readings. 

These observations showed that the average number of calories 
annually radiated over an area of one hectare was 3863 millions. 

For the ri crops examined, the number of calories available varied 
from a minimum of 1628 millions for lupins to a maximum of 2501 mil- 
lions for beet. But the number of calories actually accumulated in the 
various crops was only a maximum of 77.5 millions for the lupins and 
a minimum of 47.7 millions of calories per ha. for beet. The quantity 
of calories absorbed is therefore very small as compared with the quan- 
tity available ; in the tests this proportion varied from a minimum of 
1.91 % to a maximum of 4.79 %. This proportion, called by the author 
coefficient of utilisation of the solar energy by plants, is expressed in the 
following figures for the various crops tested : 


IVIangeis % rye . 

sugar 1.94 » wheat. 

turnips 1.95 » oats. . 

vetch 1.97 » flax 

clover. 2.1S » lupins 


2.42 % 
2.68 » 

2.74 » 

3.01 » 

4.79 * 


It should be noted that the crops which store up most calories are 
oleaginous ; next come those rich in albumen, while the other substances 
— starch, sugar and cellulose — only differ from one another slightly 
from the calorimetric point of view. The diagram shown in Fig. 123 shows 
the distribution over the 12 months of the year for 4 consecutive years 
of the calories radiated per ha., the quantity of calories available for 
each crop (the average for the same years), that which was really absorbed 
by the plants, and finally the percentage of the corresponding coefficient 
of utilisation. Two supplementary items of information on rye and wheat 
are also to be found in this diagram, regarding their absorption of calor- 
ies during the 'most intense period of growth, i. e., from the termination 
of tillering until earing. During this period wheat absorbed 8.78% 
of the available calories, and rye, 7.58 %. It will be readily understood, 
that the plant absorbs different quantities of calories at different phases 
of growth according to the surface presented by its foliage and the in- 
tensity and nature of the vital processes which take place in its organism. 

The author therefore distinguishes the coefficient of utiHsation cal- 
culated on the average during the growth period, which he calls average 
technical coefficient^ from the corresponding figure at the moment when 
the vital processes are most intense, and which he styles maximum 
technical coefficient Regarding the use of the word ‘‘ technical in these 
denominations it is explained by the author's intention to distinguish, 
on the one hand, between the energy transformed by the plant into or- 
ganic matter and thus stored up in the form of calories available fox sub- 
sequent utilisation, and on the other hand, the quantity (much larger) 
of energy absorbed by the plant, a part of which is utilised by the differ- 
ent vital processes. The relation of this total energy absorbed by the 
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plant to tkat wMch was available, is named by the author '' the physio- 
logical coefficient''. 

Now, it must be mentioned that not only the quantities of energy 
expressed by the physiological coefficient and the maximtim technical 



Fig. 123. — Diagram showing utilization 'of; solar energy. The abscissae indicate months of the year 
and the ordinates the solar energy irradiated per ^hectare, in millions of calories. The curves indicate the years 
1913, 1914, 1916 and 1919, 

A = August E = December I = April N = August 

B = September F « January K = May O = September, 

C = October G — February T == June 

D «= November H = March M — July 

3863 — Average annual solar energy per hectare, 3863 millions of calories. 

I. — Average technical coefficients of solar energy utilised, as percentage of energy at disposal of crop. 
a *= mangel, b = sugar beet, c = turnips, d = vetch, e — clover, / = potatoes g = rye, g =3= wheat, 
i =s oats, k ™ flax, I — lupins. 

II. — Total energy accumulated during the harvest in calories per hectare, 
in. — Total solar energy available for crop during growth period. 

XV, — Technical coefficient, mavimutn 6 %. 

a: =« rye during month of June, (8 = wheat during June. 
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coefficient, but also those which correspond to the average technical 
coefficient, are much greater than the quantity which is utilised by the 
grower in the form of substance or calories. The author's coefficients 
indeed are calculated on the total dry matter of the plant, contained in 
its aerial and subterranean parts, whereas the grower only utilises a part 
of it. To complete the investigation therefore, that portion of accumu* 
lated energy which is really utilised by man for each crop, must be 
determined. 

The solution of this question forms the object of the author's pre- 
sent work, which aims at estimating the calories accumulated separately 
for each part of the plant and for each kind of crop. It is hoped in this 
new investigation to find the elements for the solution of a practical quest- 
ion of great importance. The great difference between the average and 
maximum coefficients leads one to suppose that it would be possible to 
obtain a more complete utilisation of solar energy by means of the mixed 
cultivation of different kinds of crops which are simultaneously at 
different stages of growth. 

III. — Soil permeability which renders the soil capable of absorbing, 
distributing and holding water, is certainly an important factor in fer- 
tility, A very simple apparatus enabled the author to determine quan- 
titatively, soil permeability by the speed of water imbibition. Fig. 124 
shows a general view and the internal arrangement of the apparatus. 

As this apparatus can be used in the open field at any required spot, 
it suffices to remove the upper layers over a small area in order to measure 
permeability at each horizon. This process has enabled the author to 
measure the permeability of the arable layer, the podzol and the subsoil. 
In measuring the permeability of several superimposed layers, the final 
result obviously depends on the speed of imbibition by the layer which 
is least permeable ; it suffices to wait until this speed becomes constant. 

The experiments have shown that there is always a very close rela- 
tion between soil fertility and permeability. Thus, a yield of 5.5 lbs. 
of dr^?- matter per sq. ''sazhen " (about 49 sq. feet) in a crop of oats, cor- 
responded to an imbibition speed of 5.5 cubic cm. of water per hour. 
The figures corresponding to changes of permeability are as follows : 


Speed ot Imbibition Yield 

5.5 5.5 

6.5 S.o 

13.06 lO.O 

37.14 24.75 

30.05 36.20 


According to the experiments, soil permeability depends especially 
on the lower layers. Indeed it was always possible to impart the desired 
permeability to the arable layer by cultivation. It is not so much the 
composition of the soil, however, which determines permeability, as soil 
structure. Permeability depends much more on the non-capillary in- 
terstices than on capillarity properly so-caUed, Thus the podzol, though 

[ 5«3 
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sometimes containing mticli coiloidai matter, may be very permeable if 
perforated by roots, animals or fissures and crevices of mechanical 
origin. In these cases deep ploughing may become injurious as by obstruct- 
ing the orifices of the interstices it decreases permeability. Greater 
permeability can be imparted to the deep layers of subsoil only by means 
of drainage, but often mere veins of sand act perfectly as drains, even in 
the most impermeable clan’s. 

IV. ■— The author, who worked under the direction of Prof. Doja- 
REKTKO, on the determination of permeability, gives particulars of the 
process adopted in these tests. In view of the influence of water on the 
soil particles, the composition of the 'water used in the test is not without 
its importance, and it is recommended that none but rain-water should 
be used. If the soil shows great permeability, it is not always possible to 
prolong the experiment until the speed of imbibition becomes constant 
owing to the great quantity of water which would have to be employed. 
In this case the permeabilit}^ can be measured after the apparatus has 
been working one hour, for then the decreased speed of imbibition 
always becomes insignificant. In raising the upper layers of the soil 
care should be taken not to break into the structure of the surface of 
the layer to be measured, for the obstruction of the orifices of the non- 
capillary interstices, even though quite superficial, is often sufficient to 
cause errors in the results of the experiment. 

V. — The fact that scientific surface cultivation tends to eliminate 
useless evaporation is well known, and has been applied in a whole 
series of methods of cultivation in connection with '' dry farming 'b Feel- 
ing convinced that it "was impossible to perfect these methods without 
carrying them out on a quantitative basis, the author undertook his tests 
in order to measure the speed of soil evaporation, as compared "with 
that of a surface covered with water. Investigations of this nature had 
already been made on soil samples in the laboratory, but more convinc- 
ing tests were made in the open-field on soil particles in natural conditions . 
For these measurements a special instrument was constructed, showm 
in fig. 127. It is composed of a metal cone without a base, the edges of 
which are embedded in the soil. The air which penetrates into the cone 
above the soil passes through tubes, filled with calcium chloride, which 
dry it within 2.5 mm. of complete saturation. The air is driven into 
the apparatus by means of a suction ventilator fixed at the end of a tube 
inserted in the upper section of the cone and containing an Assmann 
phsychrometer. In this way the water evaporated by the surface of the 
soil was measured and collected by the cone. 

The speed of evaporation depends on two factors : in the first place 
it is determined by the speed of the water's capillary ascension to the 
surface ; then the true evaporation capacity comes into play and is de- 
termined by the extent of the surface. With an equal surface, the soil 
liberates the same quantity of vapour as a layer of water, if the soil is 
brought to a state of perfect, and constant saturation. Certainly, un- 
der natural conditions the temperature, wind and hygroscopicity of the 
air also exert an influence on evaporation. But, under similar conditions. 
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a soil with a perfectly even surface should evaporate less water than a 
soil with an uneven surface, since the extent of the latter is necessarily 
greater. Now, the contrary generally takes place in the open field, hhe 
reason of this is that by breaking up the arable layer by ploughing, etc., 



Fig. 127. — Appaxatus for determitung soil 
evaporation. (Constructed by Prof. A. 
Do jHAnENsro) , General view. 


Fig. 128. -- Apparatus for determining soil 
evaporation (Constructed by Prof. A, Do- 
JARENKO) : Section. 


the natural structure of the, soil is destroyed, in which structure the cap- 
illary interstices communicate with one another uninterruptedly up to 
the surface crust, which facilitates the ascension of the water from 
the lower layers to the surface. The , destruction of this continuity in 
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the capillary structure tJierefore explains the efficacity of surface cul- 
tivation ' in preserving the reserve of water in the lower layers. 

Cultivation experiments showed that harrowing fallow land in spring 
decreases evaporation by S0.7 % ; ploughing combined with harrowing 
at the same period decreases evaporation by 50 % ; finally, if by con- 
tinual ploughing the land is 
kept fallow, without vegeta- 
tion and well broken up, eva- 
poration is decreased by 59 %; 
these figures are expressed in 
comparison with those for e- 
vaporation in an uncultivated 
field. 

Further investigations, 
now being carried out, aim at 
reducing the results obtained 
to a constant temperature, 
which will enable a surface of 
open water to be used for 
purposes of comparison, but 
in order to eliminate the tem- 
perature factor methodical in- 
vestigations are still indispen- 
sable. 

VI. — The necessity of 
aerating the soil and the ab- 
sorption of oxygen by plant 
roots are well known facts. It 
is obvious that the root cells 
must consume oxygen, like all 
other living cells. But the 
tests for determining this pro- 
cess in the roots are generally 
based on the quantity of car- 
bonic acid given off ; it was 
not taken into consideration* 
that the results thus obtained could not be exact, since the carbonic 
acid formed might be the result not only of root '' respiration but 
also of a series of other chemical processes. Also, the methods follow- 
ed did not enable the requirements of the roots in oxygen to be deter- 
mined quantitatively. 

In order to solve this problem aquatic plants were used, which were 
supplied with the necessary oxygen by insufflation in the nutrient so- 
lution. Si mi l a r solutions, subjected to the same treatment, served a- 
controls. Having observed, after a series of tests, that the nitrates cons 
tained in the nutrient solutions, became regularly transformed into ni- 
trites also in the control solutions without plants, the author became 
convinced that the results were affected by the influence of micro- 

I5i33 
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Fig. 129. — Plan of apparatus for determining the 
absorption of oxygen by plants imder sterilised 
condit ions of cultivation. 
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Fig. 130. — Diagram representing absorption of oxygen by plant roots in sterilised culture. 

The figures on the abscisa show duration of crop in days. The figures on the ordinate 
indicate the consumption of oxygen in miliigrams per gram of dry matter. 

The curve a relates to maize, curve b to peas. The black column shows yield in dry mat- 
ter for maize D, and the column A the corresponding figures for pQos. The circles B and C 
represent the average daily consumption of oxygen on thousands of grams per gram of dry 
matter, B for maize and C for peas. 


organisms and fnrtlier work is being carried out on perfectly sterilised 
plants- 

Tbe metkod applied to these plants, however, being very compli- 
cated and requiring extremely careful manipulation, the author was 
obliged to limit his tests to two species of plants, maize and peas. The 
apparatus used in these tests is shown in Fig, 129. These tests showed 
that the roots really consume oxygen in large quantities and that the 
plants die if their roots are deprived of it. The roots of maize and peas 
consume 0.38 to 1.37 mgms. of oxygen per gm. of dry matter in 24 hours. 
The curve expressing the consumption of ox3;^gen attains its maximum 
during the flowering period (Fig. 130). An insufficient oxygen supply 
causes the roots to take up this gas from the oxygen compounds in the 
nutritive solution ; this process causes the formation of nitrous acid 
and the transformation of the nitrates into nitrites ; in spite of this the 
plants are immediately attacked by chlorosis, for the processes of reduc- 
tion prevent the absorption of iron by the plants. 

Basing on a consumption of oxygen by the roots of 0.38 to x.43 mgms. 
per day and per gm. of dry matter, it is estimated that with a good cul- 
tivation of a soil giving' 50 % of aeration, the arable layer can take up 
a 10 % supply of oxygen, and that this reserve would only suffice for 
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10 days witii a yield of looo puds (i6l q.) of dry matter per ha. The 
'presence of a sufficient reserve of air in the soil, however, is not sufficient 
proof that the total needs of the soil in oxygen ‘Will be satisfied, for the 
composition of the air in the soil is ^subject to considerable variations. 
It often does not contain more than 5 to 7 % of oxygen, which quan- 
tity is insufficient, as regards the needs of the roots, to carry out those 
processes of reduction which exert a great influence over the course of 
the whole biological activity of the soil. 

The author is at present engaged on the study of this last problem. 

VII. — It has already been long known that the soil nitrates accu- 
mulate when the soil lies fallow, and that they continue to increase in 
quantity until the winter sowings, and then rapidly decrease until they 
have almost entirely disappeared at the beginning of winter. The caus- 
es of this process are also known. They are : the absorption of the ni- 
trates by the plants, the fall of the temperature, increase of humidity, 
decrease of aeration, variations in the composition of air in the soil and, 
finally, leaching. It is not proposed for the moment to examine all these 
processes. The object of the investigation is confined to ascertaining 
under what forms the nitrogen of the nitrates is extracted from the soil. 
Is decomposition complete on release of the pure nitrogen, or does this 
-element enter into other organic combinations ? The question is not 
without importance from the practical point of view, for if the nitrogen 
is released in a pure state it is definitely lost, and cultivation would tend 
to the systematic exhaustion of the fields. If on the contrary the ni- 
trogen only passes from a mineral to an organic combination, even ad- 
mitting that the latter is not available for assimilation, it will stiU be 
possible to convert it into a utilisable form. Fallowing therefore can- 
not be condemned a priori as a process of cultivation. It is also obvious 
that the properties of the new organic combinations of nitrogen are of 
great importance in determining the more or less considerable difficulty 
there may be in reconstituting the . nitrates. 

Placed in this light the problem presents itself nnder a double aspect. 
On the one hand the combinations of nitrogen in different soil types had 
to be studied, and on the other hand the dynamics of these combination 
in the soil, in connection with the progress of the biological processes which 
take place therein, had to be determined. 

The tests for determining the transformation of the nitrogenous 
■compounds were made by means of a fractional hydrol5rtic operation. 

As regards the first part of the problem it was observed that the 
characters of the nitrogenous compounds are different in different soils ; 
this difference Is especially striking if the chernozem be compared with 
the podzol. In the chernozem the forms assumed by the nitrogen in its 
combinations are of great stability : the nitrogen is released with diffi- 
culty in the extracts, for it has a tendancy to accumulate in combinations 
wffich are very resistent to hydrolysis ; even after boiHng for 15 hours 
in a 20 % solution of sulphuric acid they do not decompose. The ni- 
trogenous compounds in the podzol, on the contrary, are very unstable, 
decompose easily tinder repeated hydrolysis, contain a comparatively 
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large quantity of nitrogen soluble in acids, and only possess impercep- 
tible quantities of forms which resist hydrolysis. Silt soils occupy an 
intermediary place between chernozem and podzol in this respect. 

These results agree with the empiric indications of practical agricul- 
ture. The vital activity of the chernozem should always be aroused 
by cultivation, whereas in the case of podzol, cultivation tends to con- 
fine within certain limits its tendency towards a too strong mineral- 
isation ; nitri&cation is always more active in this soil, though the ac- 
tual figures representing the quantity of nitrates formed aie e'^entually 
higher in chernozem. 

To solve the second part of the problem conerning the dynamics 
of the nitrogenous combinations, the following tests were made : A sample 
of soil deprived of nitrates was placed in conditions favouring the devel- 
opment of aerobes and afterwards analysed twice, the first time after 
30 and the second after 100 days ; then the same sample was placed in 
anaerobic conditions for 60 days and again analysed. Another sample 
containing nitrates was subjected to the anaerobic treatment and ana- 
lysed twice, after 100 and 170 days. 

The results show that in both cases the' most impoitant factor is 
the soluble nitrogen in the acids. In the samples placed in aerobic con- 
ditions, nitrates formed at the expense of . the soluble nitrogen in the 
acids. In anaerobic conditions the nitrogen of the nitrates is transformed 
directly into compounds soluble in acids. The chemical processes of 
these transformations are very complicated, for, besides the soluble 
forms, other nitrogen combinations take part. In anaerobic conditions 
the general tendancy is to transform the staple combinations into other 
forms which decompose easily. In aerobic conditions the process pro- 
ceeds inversely. 

It follows from this that the disappearance of the nitrates in natural 
field conditions is not attended by a loss in nitrogen. Since anaerobic 
conditions cause the formation of nitrogen compounds, refractory to 
transformation, however, the reconstitution of the mineral compounds 
of nitrogen is necessarily rendered very difficult by the accumulation of 
these componnds. G. Z. 

564. Plant Production as a Measure of Environment* 

Wbavisr, J. P). (University of Nebraska). Journal of Ecology, Vol. XII^ 
No. 2, pp. 205-237, figs 14, plates 5. Cambridge, 1924. 

The most important relation in plant ecology is the reciprocal one 
existing ■ between the plant itself and its environment. Any attempt to 
determine exactly the causes which produce modifications in individuals 
and, consequently, in general growth, must include measurement of all 
the environmental factors. This must be done by means of instruments 
of precision, thus furnishing the bases for determining the ratio between 
the said stimulus. In this way however isolated data, difficult to interpret 
are obtained, whereas it is necessary to have an integral idea of environ- 
ment, which can be given only by the living organism, e, the plant. 
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The object of the author’s work is to analyse the intricate relations 
between plant and emdronment, so as to determine more exactly the 
effect of varying amounts of factors upon plant response. With this object 
in view, numerous plots measuring i metre square, were selected in typ- 
ical areas in the climax vegetation. The height and density of vegetation, 
the abundance of the dominant and subdominant species, etc. were noted. 
The plants were then cut oS level with the ground, air dried and weighed ; 
the resulting datum ret)resents yield. Numerous data, perfectly comparable 
one with another, have thus been collected, which may show the relative 
importance of the species predominating under various conditions. 

The observations made covered a period of three consecutive years 
and were carried out in stations considered to be representative of the 
true prairie {SUpa-Koeleria) , of the mixed prairie [Siipa-Bouteloua] and 
of the short-grass plains [Btilbilis-Boiiteloiia): At the same time the at- 
mospheric and edaphic-ecological data were collected (rainfall, water and 
nutrient matter content of the soil, etc.). The yieldof cereals and grasses 
was also examined. 

The most important factors on ’which yield is dependent are the re- 
lations between water on the one hand and soil and air on the other ; the 
other factors are only accessory. The yield of pure stands of short grasses, 
wheat-grasses [Agropynmv glaumm), mixed short and tall grasses, and 
mixed tall grasses, was found to decrease from the true prairie through 
mixed prairie to short grass plains in direct relation with the available 
content of the soil and, inversely with atmospheric evaporation. The 
same relation was determined for oats, wheat and barley, and also for 
alfalfa, sweet clover and maize. In general it may he concluded that 
the wild and cultivated plants integrate the conditions of environment 
and through yield, express them quantitively. A. F. 

565. Factors Affecting Yield in Tropical Crops. 

I. Harxand, Prof. S. C. Cacao: some Botanical Problems. Tropical 
Agriculture , Vol. II, No. 3, pp. 65-66. Trinidad, 1925. 

II. QmESEM-iN, B. B. Fruitfulness. Idem. 

I, A striking feature of a cacao plantation is the enormous variation 
in the yield of the trees, hence the importance to the planters of eliminat- 
ing poor yielders. The barren trees produce flowers hut do not set fruit. 

The results of the author s experiments in Trinidad may be summarized 
as follows : 

(x) Observations by the microscope have shown that only about 
5 % of flowers ever receive any pollen on their stigmas. 

(2) In the case of hand-pollinated flowers there is a setting percent- 
age of 5 % as compared with 0.3 % in flowers not so pollinated. 

{3) In the case of flowers visited by ants and aphides about 2 % of 
setting occurs. The examination of 4500 fl^owers shows that these insects 
are important factors in pollination. 

Elimination of crawling insects by adhesive bands showed the presence 
of another poUinating agent, which pollinated about i % of flowers. 

■ [^€ 5 ] ' 
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On certain trees hundreds of flowers were pollinated without one pod 
being set, whereas on other trees a large number always set. Hence, it 
is evident that some trees are good setters and unproductive trees are bad 
setters of fruit. It should be possible to breed a strain of good setters. 
Certain strains of cotton suffer from shedding of buds, flowers and young 
fruits, and it hs been possible to isolate strains comparatively free from 
this defect. 

Employing the seed of high bearing trees will not ensure high bearing pro- 
geny, owing to natural crossing hence, the value of a tree for seed purposes 
can only be estimated by taking the average yield of its danghtei trees. 

II. Research has shown that the onset of the flowering and fruiting 
stages in plants is probably detennined by the relative proportions of carbo- 
hydrates and nitrogenous substances in the tissues, or by some factor 
connected with the carbohydrate-nitrogen ratio. This ratio is in turn de- 
pendent upon the plants’ constitution, nitrate supply, area of green surface 
exposed by the plant, and the relative lengths of day and night throughout 
its life history. , W. S. G. 

566. Influence of the Duration of Light on Growth. 

Adams, J.( Central Experimental Farm, Ottawa). Annals of Botany, Vol. 
XXXVIII, No. CLI, pp, 509-523, London, 1924. 

The author has tested 16 diflerent species of plants, including wheat, 
tye, hemp, soy, the tomato, buckwheat, etc. Some of the plants were grown 
in the dark, others were exposed to the light for ’periods varying from 
3 to 15 hours per day, others again were also exposed to artificial light, 
the total exposure being 20 hours per day. 

At first growth followed more quickly in those exposed for a short- 
er period, but in the end the plants exposed for a longer period attained 
a greater altitude. It is concluded from this that growth, both in the light 
and in the dark, depends on the supply of reserve matter available for 
the formation of new tissues, and that, if two plants have the same quanity 
of this matter, that which is exposed to the light for a shorter period wM 
grow more rapidly while the supplies last. 

Plants wMch grow with less light are deficient in mechanical tissue and 
tend to droop, while the soy tends to become rampant ; under these con- 
ditions the plants generally remain without branches. 

The influence of electric light varies. From December to March (ave- 
rage period of light 9-12 hours), a further 9 hours’ exposure at night with 
a lamp of 100 to 300 watts has a beneficial influence, fostering growth and 
hastening on the flowering period. From March to June, with more than 
12 hours’ light daily, the addition of a further 5-6 hours’ artificial light 
has the greatest efiect on buckwheat, whereas it does not hasten on the 
flowering period of spring wheat and the tomato, and retards that of soy ; 
and hinders the attainment of height and weight by hemp. It seems 
that for the last-mentioned plants, the quantity of light which can be 
utilised by the plant is very limited, and that beyond this limit no further 
growth takes place. , ' A. F. 

[s«] 
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567, Acidity dianges during the Growth ’Period of Wheat with Refer™ 

rence to Stem- Rust Resistance. 

Hurd, A. M. (Bureau of Plant Industry, United States Department 
of Agriculture). Journal of Agricultural Research^ VoL XXVII, No. 10, pp. 
725-735^ figs. 5, bibl. Washington, B. C., 1924. 

The titratable acidity of the juice of the wheat, plant undergoes 
a series of changes dring the growth of the plant from the seedling stage 
to that of maturity. There is a progressive decrease, to about a half, of 
the initial concentration, during the period of life beginning after the first 
fortnight and continuing until the expiration of 6 weeks. This period 
is followed by another of comparatively low acidity, with minor variations, 
which continues until the approach of maturity ; after which acid concen- 
tration increases until maturity and drying. The final acid value may 
be double the seedling concentration and three time that of the period of 
owest acidity. 

The hydrogen-ion concentration of the juice does not decrease appre- 
ciably between the ages of 2-6 weeks. It increases greatly during the 
period preceeding maturity and attains a comparatively high value at 
fioweiing and later. 

The increased concentration of acidity during the last stages is con- 
nected with the decrease of water rather than the formation of seeds. 

Titratable acidity and hydrogen-ion concentration are influenced by 
environmental conditions, which however vary very little as compared with 
the changes brought about by the growth stages of the plant, so that the 
general trend of acidity curve persists under all conditions. 

Stunted plants are characterised by high acidity and hydrogen-ion 
concentration ; the intermediate period of low acidity may not occur at 
all in them. Mldew infection also, when serious enough to show its in- 
fluence on the plant, causes abnormally high acidity. 

The high acidity of the juice does not prevent attacks of rust, while, 
on the other hand, low acidity does not predispose to tbis disease since 
the plant is not more liable to infection in one period than in the other. 
The resistent varieties pass through the same variations of acidity without 
thereby becoming less resistent. A. F. 

568. The Irritant Action of various Chemical Products and its Effect 

on the Germination of Potato Tubers. 

UomiANN, J. {Institut fiir Pflanzenbau und Pflanzenziichtung der Uni- 
versitat, Breslau) , Reizwirkungen chemischer Verbindungen auf die Xeimung der 
Kartoffellmollen. Landwirtschaftliche Jahrhucher, Vol. DXI, part I, pp. 1-44. 
bibl. Berlin, 1925. 

The irritant action consists in a deviation of the normal course of 
vital activity caused by the influence of an external factor on the internal 
mechanism of the growing organism whereby a reaction of the organism 
itself is set up. . 

The favourable influence on the germination of the potato exercised 
by oxygen, ether and hot, air, and the unfavourable influence of substances 
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containing copper, is to be interpreted in this sense ; the injnriotis action 
of ferric sulphate on the other hand must be considered as a consequence 
of plasmolysis. 

The influence of colloidal sulphur and “ Uspulun '' (a product with 
a chlorophenolate of mercury base, which shows evident influence on the ) 
Rhizoctonia) is doubtful Sulphates and chlorides, in moderate quantity, 
may have a favourable influence on germination, but in larger quan- 
tities become injurious. In general however the duration of the conta»ct 
has a greater influence than the concentration of the solutions, and this 
is so to such an extent that keeping the tubes in water for a certain time 
is sufficient to lower their genninative vigour. 

Colloidal sulphur, hot-air treatment and Uspulun will perhaps be ap- 
plied in practice ; the last-named acts especially in a powdered form rather 
than in solution ; it however injures the tubers if applied after germination 
has begun. A. U. 

569. Effect of Nitrate Application upon the Hydrocyanic- Acid Content 

of Sorghum, 

PiNCKNBY, R. M. (Mhmesota Agricultural Ksperiment Station). Jour- 
nal of Agricultural Research, VoL XXVII, No. 10, pp. 1 71-723, Washington, 

D. C., 1924. 

The percentage of hydrocyanic-acid in green plants is in direct propor- 
tion to the nitrate used ; the effects of the latter on the hydrodyanic-acid 
content continue after it has no longer any influence on the colour and 
size of the plant. In sorghum plants which are but slightly coloured, yeflow 
or greenish-yellow, the hydrocyanic-acid is present in very small quan- 
tities or entirely absent, whereas in deep green plants it is present in quan- 
tities which are easy to determine ; in such plants the hydrocyanic-acid 
is equally distributed in the stem and leaves. 

Sorghum is thus a good indicator as to the presence of readily avail- 
able nitrogen in the soil ; it promptly responds not only by rapid growth 
and dark colouring, but also by a high hydrocyanic-acid content, which 
is higher in young plants. Only a few plants are required for an analysis, 
which may be made a few weeks after sowing. A. F, 

570. Substances Similar to Insulin Eztracted from Plants. 

GUASKR, F. and Wittnbr, L. (Chemisches Laboratorimn des phaimako- 
gnostischen Instituts der Univ. Wien). Ueber die hlutzuckexherabsetzende 
Wirkung von Pflanzenextrakten und Oxidasen sowie den Nachweis von Fer- 
menten im Insulin. Biochemische Zeitschrift, Vol. CLd, No. 3-4, pp. 278-295, 
bibl. BerHn, 1924. 

Substances possessing, like insulin, the power of decreasing sugar in 
the blood, may be axtracted from fungi and turnips. As however by the 
methods used for extracting such substances, the ferments may also be 
extracted, the authors extracted these latter (peroxidases and catalases) 
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and observed tJiat they have a marked influence in decreasing sugar in 
tiie blood, and that the purer they are the greater this influence. 

But ill iiistiliii, ferments are to be found, such as peroxidases, some of 
which act in a contrary manner. The decrease of sugar in the blood may 
therefore perhaps be due to the action of such ferments. Their effect ^ 
like that of insulin, is destroyed by mineral acids and by tryptic dig- 
estion, A. F, 

571. Absorption of Urea by Fungi. 

IVANOFF, N. N. (Institute of Plant Physiology, Petrograd University). 
Bie absorption des Hamstoffes durch Pilze. Biologische Zeitschrifi, Vol. CU, 
Nos. 1-2, pp. 115- 122. Berlin, 1924. 

Fungi absorb the urea of the respective solutions and accumulate 
it up to 14.0 % of the dry weight of the pileus. The accumulation is more 
evident in the hyiiieniuni of the receptacle, where the spores are formed. 

The thio-urea is also absorbed by the receptacle, but only by a further 
treatment, since, if urea be added to the thio-urea solution, only the urea 
is absorbed. 

The Bolhitius vitellinus, which contains urease, does not accumulate 
urea because the latter is quickly decomposed by the urease, whereas on 
the other hand this fungus can accumulate thio-urea, on which urease has 
no influence. ' A. F. 

572. The Functioii of Nicotine in the Tobacco Plant. 

Thbron, J. J. and CUXUER, J. V. (School of Agriculture, Potchesftroom) . 
South African Journal of Science, Vol. XXI, pp. 189-194, tables 4, figs. 2. Cape 
Town, 1924. 

Alkaloids have been described as excretory or waste plant products, 
protective agents and storage products. Notwithstanding the poisonous 
character of nicotine to the animal organism, it fails to protect the tobacco 
plant against the attacks of eelworms, aphides and bacteria. The authors 
are of Opinion that nicotine is stored in the plant as a nitrogenous food, and 
is not merely a waste product or a protective agent. Their investigations 
enabled the following conclusions to be drawn : 

The total nicotine per acre and the percentage per plant increase up to 
the flowering stage, after which there is a rapid decrease. The forma- 
tion of seed has the immediate effect of reducing the percentage of nico- 
tine per plant. If seed formation be prevented nicotine tends to increase, 
rather than decrease. In order to effect an increase both in the yield of 
nicotme per acre and the percentage per plant, the crop must be manured 
with phosphatic and potassic fertilisers, in addition to nitrogenous fertilisers. 

The importance to the grower of these facts is that, whenever tobacco 
is grown for nicotine, the life processes of the plant should be interrupted 
as soon as possible after the stage is reached where the plant contains the 
maximum amount of nicotine. Unless the plant be killed as soon as 
possible after harvesting, there is a decline in nicotine content. On the 

[STi-ws] 
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other hand, smoking tobacco should be so treated that the plant organism 
itself removes any excess of nicotine that may be present in the leaves. 

W. S. G. 

573. The Presence of Substances similar to Insulin in Beans* 

EJisnEE., M. and PorTHEim, (Staat. serotherap. Iiistitut mid. Biolog. 
Versuchsanstalt der Akad. der Wissensch. in Wien). Ueber insnlinartige Stoffe 
alls Bohnen imd deren Wirknng auf den Kohlenhydratstofiwechsel. Bioche- 
mische Zeitscjrift, Vbi. CXL/VIII, Nos. 5-6, pp. 566-572. Berlin, 1924. 

The authors have isolated from an extract of beans {Pk. mtiUifioms 
and PJi. vulgaris) an alcoholic precipitate which, like insulin preparations, 
contains an active principle capable, of diminishing the sugar in the 
blood of rabbits, of accelerating the scission of the starch and favour- 
ing diastatic fermentation. 

The pure extract also has the property of reducing the sugar in the 
blood, but has an obstructive infiueiice on the enzymes. This indnence 
may probably be attributed to those portions which are soluble in alcohol. 

A. F. 

Plant Breeding and Seeds, 

574. A Programme of Maize Improvement. 

Woodworth C. M. University of Illinois, Agricultural Cira-ilar No. 284, 
pp. 24, figs. 12 Urbana, 111 ., U. S. A., 1924. 

The author draws attention to the need of improvement in maize 
breeding and in this Circular gives suggestions for the production of better 
strains. Two methods of improvement are given, selection, and the pure- 
line methods. The characteristic of good seed areas are stated and 
illustrated by photographic reproductions. 

The importance is emphasised of co-operation between the Experiment 
Station, the plant breeder, the seed producer and the maize grower. 

W. S. G. 

575. Comparative Tests of Six Philippiiie Maize Varieties. 

Marquez, F. B. Philippine Agricultural Review, Vol. VII, No. 3, pp. 195- 
201, tables 3. Manila, 1924. 

The comparative tests of varieties of native maize were made by the 
author from 1919 to 1921, The varieties compared were : Bohol White 
Flint, Cebu White Flint, More White Flint, Baluga Yellow Flint, Cazayan 
Yellow Flint, Calamba Yellow Flint. 

The Baluga Yellow Flint was tlie highest yielder and gave during 
three seasons, 31.38, 41.65 and 27.57 cavans shelled maize per hectare, 
respectively (i cavan of maize = 0.585 q.). This variery was uniform and 
early maturing. 

Baluga Yellow and Cebu White did best during the dry season, Ca- 
lamba Yellow was a good wet season variety. Moxo White was least 
susceptible to soft-rot disease and stalk and ear-bororers, while Cebu White 
was most susceptible. W. S. G. , 
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576. MacMae Winnowing of Paddy Seed. 

Bulletin Economique de Vlndochine^ Triage mecaniqne des semeaces de 
paddy. Year XXVII, VI, No. 169, pp. 621-638. 1924. 

With a view to improving rice crops in Indo CMna the Societe 
frangaise des Distilleries de V Indochine"' have undertaken tests in machine 
winnowing of seed in their rice plantations at Hanoi. The Company, 
by placing their material at the service of the rice growers anxious tO' 
improve their seed, hope to arrive at useful results. The tests made 
are encouraging, and they are being continued. The Government of 
CochincMna intends to furnish that country with a set of machines si- 
mikr to those used at Hanoi. Corr. Indo-China. 

577. The Effect of Dry Heat on Alfalfa Seed and its Adulturants. 

STakbr B. V. Journal of the American Society of Agronomy, Vol. VII, No. i, 
pp. 32-40, tables 5, bibliography. Geneva, N. Y., 1925. 

The author's investigations were carried out on various seeds heated 
in soil, water, in atmospheres of different humidities, carbon dioxide, ether, 
carbon disulphide, and dry air ; the present article, however, deals only 
with the effects of dry heat on seeds. 

The investigations indicate that heating commercial alfalfa seed at 
temperatures from 60® to 90® C., increased the percentage of germination, 
60^^ being as effective as 90*^ C. The increase was attributed to reduction 
in the number of hard seeds. Bight green or yellow seed is more responsive 
to heat than brown seed, Russian thistle and white tumbleweed seeds 
were killed when heated for four hours at 85° to 90*^ C., and seeds of dock 
and buckthorn were injured. 

The author is of opinion that dodder can be controlled by heating 
alfalfa containing dodder seed to a temperature of 85° to 90^ C. for four 
hours, but furher experiments are necessary before this can be confirmed. 

W. vS. G. 


CROPS IN TEMPERATE AND TROPICAB COUNTRIES. 


Cereals, Roots and Forage Crops 

578. The Manuring of Grass Land for Hay at Rothamsted. 

Smith, Dr. W. G. The Scottish Journal of Agriculture, Vol. VII, No. 3. 
pp. 257-264. Edinburgh, 1924, 

These experiments were started in 1856 and have been carried on 
continuously. 

The conclusions to be drawn from these experiments are too nume- 
rous to be bxieflfy summarised, but the following are of special importance : 
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It is unprofitable to leave enclosed grassland nnmanured. The foundation 
of grassland manuring is phosphates and to some extent potash, which alone 
will produce good grazing land, although they do not encourage the bulkier 
grasses that give hay. High yields of ha^’^ are obtained by the application 
of 4 to 6 cwt. per acre of sulphate of ammonia or 2 % to 5 cwt. of 
nitrate of soda, but these do not favour good grazing, as the growth of 
rank grass injures the bottom grasses. Half the quantities would better 
suit the grazing herbage. 

Bent grass [Agrostis vulgaris) increases with starvation and farmyard 
manure, and is decreased by superphosphate and by lime. Yorkshire 
fog {Holms lanatus) is indicative of one-sided nitrogenous manuring, or 
lack of potash. Sweet vernal grass {Anthoxanthum odoratum) is encouraged 
by ammonium salts. P'oxtail {AUpecunis pratensis) responds to good ma- 
nuring if lime is maintained. The chief leguminous plant, yellow vetch- 
ling {Lathvrus pratensis), is reduced by starvation or nitrogenous manuring. 

W. S. G. 


579, Silam, a new Cover and Forage Crop. 

Haruand, Prof. S. C. Tropical Agriculture ,VoL II, p. 74, No. 4. Trini- 
dad, 1925. 

Vigna Marina, M., known in the Philippines as Silani, is a perennial 
plant with yellow flowers and small pods of 4 to 7 cm. in length. Seeds 
are produced sparingly, but the plant may easily be propagated from 
cuttings. 

Silani cut as green forage is readily eaten by animals, and also forms 
a good leguminous cover crop. The plant does not tolerate well a long 
dry season. 

Planting should be done during the rainy season, using cuttings about 
60 cm. in length. When established the growth is rapid and vigorous. 

W. S. G. 


580. Rain Grown Cotton and Climate. 

Canney, (British Cotton Research Association). Journal of the Text- 

ile Institute, Vol. XV, No, 12, pp. 533-542, maps 3, bibliography. Manchester, 

1924. 

The main supplies of short staple cotton of the American types Have 
always been grown under rainfall conditions and in studying extensions 
of the cultivation of these types, without irrigation, climate is the iriost 
important factor, as cultivation, drainage, labour, transport, etc., can all 
be controlled by human agency, which is not the case as regards climate. 

The author discusses suitable climatic conditions for a rainfall crop 
of cotton and suggests that excessive rainfall, cloudiness and insufficiency 
of sunshine during the maturation period must be as closely studied as 
water supply and temperature. Special attention is drawn to the necessity 
for abundant sunshine and to the detrimental effect of overcast skies. As 
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cloud condition does not always coincide with the amount of rain, rainfall 
data alone axe not sufficient. 

The meteorological limits to successful cotton-growing are assumed 
to he as follows : 

(1) A mean annual temperature of at least 6o® F., or where rain- 
fall, sunshine and temperature are very favourable, over 50® F. 

(2) A minimum annual rainfall of 20 inches, with a maximum of 60 
inches, rising perhaps to 75 inches if very favourably situated. 

(3) areas recording « half-cloudiness » annually are assumed to have 
insufficient sunshine, and those with « three-fifths cloudiness » to be very 
unsuitable. 

Three maps are appended to the article : (i) shows areas unfavourable 
from various causes and emphasises the fact that the Tropics are not fa- 
voured with such clear skies as is often supposed ; (2) shows the areas re- 
maining after eliminating those with two inhibiting factors ; (3) is an alti- 
tude correction map and shows what allowances must be made for altitude 
in different latitudes. 

A study of these maps reveals the following features : 

The well established cotton fields lie in the minimum cloud zones, i. e. 
generally between lo^ and 35° N. and 12° and 35^^ S. The cotton-belts of 
the United States, India, etc., almost exactly coincide with the climatic 
limits outlined on the maps. As regards areas where cotton has been 
tried and failed, it is indicated that the real cause of failure was due to 
cloudiness or mists, with the attendant humidity and coolness. Cotton 
growers should avoid such areas. 

These maps indicate that, without increases in present yields per acre, 
there is enough land with suitable climatic conditions awaiting develop- 
ment to grow sufficient cotton for many generations. The most promi- 
ing regions would appear to be the Argentine, Uruguay, Paraguay 
and S. Brazil. Within the British Empire, assuming that the cloudi- 
ness hypothesis is justified, there seems to be good reason for further 
study of the following areas : Sierra Eeone, the Southern Province of Ni- 
geria, almost all the Gold Coast and Togoland, Tanganyika, Nyasaland, 
Kenya (except the N.W.), and ‘Uganda. The coastal regions of Natal 
and most of N.E. Rhodesia, S. Ceylon, Malaya, all the British East Indian 
Islands. The N.E. coastal strip of Queensland. British Honduras, 
British Guiana, Jamaica and certain smaller West Indian islands. The 
most promising regions within the Empire for rain-grown cotton, appear 
to be S. Sudan, N. Nigeria, the valleys of the Eimpopo and Zambesi, S' 
Africa and the 200~mile strip of coast on the east and north of Australia. 
The most important of these territories border on areas deficient in rainfall, 
hence their chief problem will be that, of sufficiency of rainfall. 

The suggestion put forward by the author that cloudiness is a very 
important factor in cotton production, while limiting the outlook from 
one point of view, indicates from a study of the subject and the maps 
that the acreage in suitable climates is probably at least as large again 
as the present acreage under rainfall cotton. 


W. S. G. 
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581. Cotton- Growing in Eritrea* 

Caravagbia, a. C. (Istituto Agricolo Colonlale italiano). 11 Cotone in 
E)ritrea. Bollettino di informazioni economiche del Ministero delle Colonie, Year 
XII5 No. I, pp. 56-61. Rome, 1924. 


Cotton has been grown in Eritrea for many years, but active work 
there dates only from 1902'. After the first trials, which gave encouraging 
results, the/* Society for Cotton-Growing in Eritrea was founded, and, 
basing on results from Egyption varieties grown in favourable soils, in 
1904 this Society undertook to place the crop on an industrial footing, 
but was faced with difficulties which caused failure. An adaptable Amer- 
ican variety (Allen’s Improved) having been found after some years, 
the problem seemed to be solved, but, after a yield of 12,000 quintals 
in 1912, production fell owing to various causes, not all dependent on 
the programme drawn up by the Society. At present the -whole of Eritrea 
produces less than 2000 quintals of seed cotton, of which about 1000 are 
produced in the western lowlands and looo on the table-land and in Zula. 

In Eritrea cotton-growing is possible between sea-level and a height 
of 1800 metres. 

Crops are distinguished as follows : those which utilise the rains 
alone and which are generally arboreal ; herbaceous or annual plants, 
the growth of which is helped by the muddy waters carried down by the 
torrents during the season of heavy rains. 

The arboreal plants may be profitably cultivated in clay soils receiv- 
ing the summer rainfall : the varieties, methods of cultivation and yield, 
vary in the table-lands above 950 metres as compared with the mountain 
districts. In the table-lands, at the beginning of the rainy season, 
after having cleared the soil of dry grasses by burning, sowing is done 
without any previous ploughing, 8 to 10 seeds being placed in open holes 
in the ground. The cotton plant springs up and grows during the con- 
tinuation of the rainy season and gives a sufficient yield the first year to 
cover the expenses of sowing, tillage, etc. In the second year, after the 
first rains, the shrub grows rapidly, giving a yield similar in quality to that 
of the first year, but much better as regards quantity. In the tMrd year 
production falls off greatly and the quality degenerates. In the mountain 
districts, up to a height of 1800 metres, the natives grow cotton for the 
first two years in conjunction with other crops, afterwards leaving it to 
grow alone for another 3 or 4 years. 

The herbaceous or annual crops are grown in the lowlands in the east 
and west- The scarcity of rains in these districts may be compensated 
for by the, muddy waters of the torrents, such as the Gax and Barca; 
this muddy water may be utilised : by irrigation ; by means of underground 
reservoirs ; by fiooding or inundating. The last two methods are preferable 
owing to the fact that they deposit on the soil the very fertile silt which 
the torrents bring down. In the flooded soils, vSowing should be done after 
what is considered to be the last flood, and is generally begun in the 
higher grounds which have benefitted, dtuing the second part of September. 
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The plant grows, and the pod begins to ripen at the beginning of 
January and continues until the end of March. 

The variety now grown is that known as Carhacat, which may be con- 
sidered to be a local variety produced from the Allen's Improved, 

A, C. M. 


582. The Quality of Ratooned Queensland Cotton. 

SuMiviEiiS, F. (British Cotton Industry Research Association). Journal 
of the Textile Institute, Vol. XV, No. 12, pp. 543-546. Manchester, 1924. , 

The advantages and disadvantages of ratooning are discussed and a 
comparison is made between a sample of Queensland cotton grown from 
seed, and a sample grown under the same conditions from plants which 
had been ratooned at the end of the previous season. In the case in- 
vestigated, the conclusion drawn is that, the quality of the ratooned cotton 
is inferior to that of the usual, first-year product. 

A decrease of over 6 % was found in the mean staple length of the 
ratooned sample, and the staple was found to be more uniformly long in 
the annual. The hair weight per centimetre was significantly less in the 
ratooned sample, corresponding with the smaller wall thickness, but there 
was no apparent difference in the degree of convolution of the two samples. 

With the exception of a slight increase of strength on mercerisation, 
the comparison is entirely against the ratooned sample. If further experi- 
ments show that ratooning does not give an increased yield, as was the 
result of experiments made in South Africa, there appears to be little in 
favour of the practice from an agricultural point of view, and nothing 
at all from the point of view of plant sanitation. 

It is not suggested, however, that ratooning should be condemned 
without more evidence from other parts of the world, as the above re- 
sults are true only for the particular Queensland samples under discussion. 

W, S. G. 


583. Possibility of Creating a Flax Industry in South Africa. 

Baker, B). Journal of the Department of Agriculiure, Union of South Africa» 
Vol. X, No. 2, pp. 1 10-125. Pretoria, 1925. 

The article is a general review of the position of the flax industry, 
the author having visited Europe in 1924 to study the question. Gen- 
eral items of botanical and of cultural interest are omitted, as these can 
be found in text books. Certain ideas bearing directty on crop improve- 
ments, as also economic methods of factory management are dealt with, 
as they are of value to the farmer in deciding whether he can make a pro- 
fit on growing the crop, and if the factory side of the problem can be worked 
satisfactorily. 

Allusion is made to the work of the Linen Research Association in 
Northern Ireland, in the establishment of pure lines of improved flax. 

W. S. G. 
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584. Sisal Hemp. 

Jack, R. W., Bishop, R. O. and Hipsmi, J. M. Malayan Agricultural 
Journal, VoL XII, Xo. ii, pp. 352-370, plates 2. Kuala Lumpur, 1924. 

The object of the article is to draw attention to the industrial pos- 
sibilities of sisal [Agave sisalana, Perrine) in iMalaya, as the work of the De- 
partment of Agriculture has shown that it can be grown successfully under 
local conditions. The information in the paper is equally applicable to 
any tropical or semitropical country suitable for the crop. The authors 
discuss the plant under the following heads : climate, habitat, botanical, 
diseases (practically unknown), soils, propagation, planting, haiwesting, 
preparation of fibre, yield of fibre, qualit^q cost of production, supply, 
demand and prices, utilisation of sisal refuse, W. S. G. 

585. Henequen Fibre or Mexican Sisal Hemp, 

Bulletin of the Imperial Institute, Vol. XXIII, No. i, pp. 4-8. London, 

1925. 

The article gives an account of Agave, the henequen plant, from the 
time of the first attempt to produce the fibre on a large scale in Yucatan, 
in 1839, to the present day. The following sections are discussed, in addi- 
tion to an historical account : the plant and its varieties, climate and soil, 
cultivation, pests, harvesting, extraction of fibre, cost of production, ex- 
port, and in an appendix are given factors relative to the total expenses 
incurred in henequen production. W. S. G. 


Tropical and Sub-Tropical Industrial Plants. 

586. Continuous Growth of Java Indigo in Pusa Soil. 

Howard, A. (Imperial Economic Botanist) and Howard, G. L. C. (Se- 
cond Imperial Botanist). The Agricultural Journal of India, Vol. XIX, Part. 4, 
pp. 607-612. Calcutta and London, 1924. 

Evidence has been brought forward of phosphatic depletion in the soils 
of North Bihar. Direct field trials with superphosphate gave no definite 
results. 

The authors in 1919 started an experiment in which Java indigo 
was grown continuously in a lysimeter having an area of one-thousandth 
of an acre and a soil-depth of 18.5 inches. No phosphate was added at 
any time, hence, if the limiting factor was depletion of phosphate, the 
crop would show progressive diminution in yield. 

No change in growth of the indigo was observed until 1922, a year 
of heavy rainfall, when signs of nitrogen starvation became evident. The 
addition of sulphate of ammonia, and some sugar to assist the nitrogen- 
fixing bacteria, soon restored the growth and improved the soil texture. 

Although the soil had no rest, and no rotation was practised, the 
yields were higher than many of those obtained on indigo estates. 

[ 584 - 58 ®] 
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The results do not indicate that Pusa soil is deficient in phosphate. 
The only soil deficiency observed in this experiment was loss of permeab- 
ility, followed closel}^ by want of combined nitrogen. The difiiculty of 
permeability of the soil was somewhat of a surprise as the soil was above 
the average in 'porosity and good drainage was provided in the 137'simeter. 
lyoss of permeability is a serious factor in the rains and the soil assumes a 
wet, jelly-like condition, well-known to cultivators, under which conditions 
the indigo plant reacts rapidly. The loss of permeability is probably 
due to the formation of colloids and it is possible that the addition of sub- 
stances such as sulphur, which produce dilute acid on oxidation would pre- 
vent the formation of these colloids. Preliminary experiments with sul- 
phur and dilute sulphuric acid increased growth during the rains, and 
acted on the indigo plants like dressings of nitrogenous manure. 

W. S. G. 


587. Studies in Jelntong* 

GREENSTREEr?, V. R. The Malayan Agricultural Journal, Vol. XIII, N. 10, 
pp. 1-8, tables IX. Kuala Lumpur, 1925. 

The production of jelutong in the Malay States has increased from 
100 pikuls (i pikul = 133 ib.) in 1922 to 2000 pikuls in 1923, most of the 
product going to the United States, where it is used in the manufacture 
of chewing gun. 

Jelutong is regarded as an oxidation product of caoutchouc, and 
analysis has shown its composition to correspond to C25 H40 O. 

The author states that condizions in the Malay States are favourable 
for the production of jelutong. Various methods of coagulation and refin- 
ing of jelutong latex are described. The characteristics and defects of 
jelutong prepared in different ways are discussed under the headings : 
rate of drying ; resinification ; development of mould. W. S. G. 

588. A Gompaiison of the Yields of Beets in Gzecho-Slovakia. 

Bericht fiber die vom Zentralverein der tscheslovakischen 2 uckerinditstrie 
im J afire 1924 veranstalteten vergleicfienden Versucfie mit Zuckerrfibensamen 
(Bericfite des Porscfiungs Institutes der csl. Zuckeriiidustrie) . Zeitschrift 
fur die Zuckerinduslrie der cechoslovakischen Republika Year XLIX, No. 24^ 
pp. 179-183. Prague, 1925. 

The new varieties examined may be classified as follows. 

Sugar Content Percentage: 1 ) Zapotil I (19.40), Bippe WI (19.38), 
Bobrovice (19.36), Mandelik (19.36), Dobrovice (19.34) — II) Zapotil 
(19,13) — III) Kleinwanzleben (18.93), Scfixeiber SS (18.93). 

Weight of yield — kg per hectare : I) Kleinwanzleben (368.6), Zapotil 
II (367.9), Bobrovice (363.6) Horning {363,2). — Scfiieiber SS (361,8), 
Zapotil I (359.6). — TI) — Bippe (354-^}* — HI) Mandelik (SS^.S)- 

Sugar, production — kg per hectare:' I) Bobrovice (70.0), Zapotil II 
(70.0),; Zapotil I (69.9), Bippe (68.8), Scfireiber (68.5), Horning (58. i) — 
II) Mandelik (65.7) . ' A, F. 

[ssi-sss] ' . 



CROPS OF TEMPERATE AND TROPICAI, COUNTRIES 


825 


589. Tea Nurseries. 

Cooper, H. R. Journal of the Indian Tea Association, Part. Ill, pp. 150-167, 
figs. 4. Calcutta, 1924. 

In planting out a tea garden the important consideration is the pro- 
duction of healthy yonng plants, for which a good nursery is essential. 
The author's notes on nursery planning are based upon personal experience. 

Moisture : The most important factor is moisture, and rain is better 
than watering* by hand, as the latter method does not produce a moist 
atmosphere. 

Shade : A moist soil and moist atmosphre are both maintained 
by shade, which may be satisfactorily^ produced by a very thin thatch, 
supported by a frame-work at a height of 5 feet or more from the ground. 
Such a shade often renders wintering unnecessary, except just after planting. 
The shade should be retained for the whole of the year, the thatch being 
gradually’^ removed. 

Soil Factors : A good sandy loam is best, but seedlings will grow on a 
clay soil if the texture is good. 

Manuring : An application of potash is generally^ of value, but of 
more importance is the phy’'sical condition of the soil. Texture is improved 
by cattle manure, but the drawback to this is that it carries so many weed 
seeds, A green crop may serve the same purpose as cattle manure, if 
hoed in at least two months before sowing the seed. As a source of ni- 
trogen liquid manure is excellent, but is troublesome to apply ; a dressing 
of 2 cwt. of nitrate of soda per acre gives very good results if applied when 
the plants are about 4 in. high. 

Burning : The soil is greatly improved temporarily, by heat; the great- 
est effect is obtained by heating just before sowing, and the best method 
is to spread mbbish on the surface of the soil and bum it in situ, as the 
soil benefits both by the heat and the ash. Heating the soil by means of 
boiling water alone has given good results. 

Preparation of Land : The depth to which it is advisable to dig the 
land varies with the soil, but the author has obtained the best results by 
working to a depth of 9 to 10 inches. All kinds of jungle growth, grasses 
and weeds must be carefully removed from nursery^' soil. 

Drainage : The usual practice is to make up nursery beds about 6 
feet wide, with ditches i foot in width between, which serve as paths 
between the beds. 

Planting Distance : At Borbhetta (Assam) good results are obtained 
by triangular planting at a spacing of 8 X 8 inches, but the age at which 
seedlings are to be transferred must be taken into account ; the above 
spacing is for 12 months plants ; for 24 months plants 10 X 10 inches 
is recommended. 

Germination : On the outside of the hard shell of the seed is a scar, 
usually called the ** eye '' ; seed should he planted with the eye down, as 
the young plant will then be in the correct position for growth and the 
root will not have to bend, round the seed. 

Depth of planting : Seed must not be planted to deeply ; haH an inch 
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of soil should be fine and loose. Immediately after planting, the soil 
should be well soaked with water, after which, if well shaded, very little 
more water will be needed. It is essential that tea seed should be fresh. 

Cultivation : The first weeding should be done by hand ; afterwards, 
a Planet Junior Two-wheel Hand-cultivator may be used. On this hoe 
the wheels are connected by a hoop which goes over the line of young 
plants. W. S. G. 

590. Cultivation of the Tea Plant at Tranninh (Haut-Laos). 

Du PasouiBR, R. Le theier et sa culture au Tranninh. Bulletin econo- 
mique de I’Indochine, Year XXVIII, No. 169, pp. 605-619, separate maps 
and plates. Hanoi, 1924. 

The author, tea and cofiee specialist at the Agricultural Station at 
Phu-tho, Tonkin, was entrusted with the work of studying wild tea-plants 
and the possibilities of growung tea at Tranninh (Haut-Laos, French 
Indo-China). The present note constitutes his report on this work. 

Tea plantations were formerly more numerous and important than 
they are to-day in this high region. The natives, by excessive exploit- 
ation, must have caused the disappearance of several plantations and have, 
in any case, greatly reduced the number of plants of which they are composed. 
The only tea-plants still existing in the regions inhabited by the Lao- 
tians are those of Muongthane ; the others are scattered in small planta- 
tions in the mountain groups which were, before the immigration of the 
Meos (i), covered with virgin forest and uninhabited. They are ther efore 
quite wild and not, as is the case with the tea-plants in the forestsof Cen- 
tral Tonkin, sprung from ancient plantations belonging to villages which 
^ have disappeared. 

The species of tea-plant at Tranninh, as M. MiifeviuuE observes (2) 
belong to two groups of different forms : those of the North Eastern plan- 
tations (especially of the Phou-sang plantations) belonging to the group 
of the 5th Military Post (Laos) and Y-pang (Yunnan) ; and those of the 
plantations of the South and East, to the group of North Annamand 
Middle Tonkin. 

The result of this investigation is that Tranninh is suitable, from 
its climate and soil, for tea crops, but that these can only prosper when 
the conditions for obtaining labour and the transport of goods have im- 
proved. 

(1) The Meos ” or Miaos ” emigrated from China into Hant-Uaos as Sate as the mid- 
dle of the XIX century, after the frightful ms^sacres by the Chinese about this time at Ktii- 
cheu, where the Meos formed the greater part of the population. They are mountaineers^^ 
living in lofty mountains : they follow the disastrous “ ray ” systems (the burning of forest 
and brush) in cultivation. They are good livestock breeders and it is they who grow opium 
at Tranninh. — (Note from the Correspondence Bureau of Indo-China). 

(2) R. i-li]feviLnE. *%e theier sauvage du Phousaug”, in tlie Bulletin agricole de rinstitut 
Sdefdiiique de Satgon^ Year II, 1920, summarised in the Bulletin de$ Remeignemenis agricoles 
des Plantes^ June 1920, No. 648. 
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At present tMs province seems more adapted for such crops as that of 
the camphor-tree or plants for distilling perfumes, which can be mechan- 
cally cultivated and yield products of great value and small volume. 

It would be preferable therefore first to consider the formation of 
tea plantations in other parts of the Annamite chain, also situated at a 
height of between 1-2000 metres, but nearer the coast, which alone can 
furnish labour, and having better means of communication with the ports. 

"While waiting until Tranninh can in its turn become a centre of tea 
production, the natives might at once be initiated into this cultivation. 
Attempts had already been made by M, Barthedbmy, Government Com- 
missioner, and M. ; but the haotians allowed the young plants 

which had been distributed among them to perish. The only way of 
obtaining results would be to commission the school teachers, in conjunc- 
tion TOth their pupils, to establish and cultivate small plantations of 
about 100 plants. They could also plant some shrubs in the neighbour- 
ing villages and superintend their growth. 

The younger generation would thus be capable later of furnishing 
experienced foremen and workmen. 

These small plantations would also form a system of experiment 
grounds which would enable the fertility of the soils to be estimated. 

The only species which should be grown is the Phou-sang. TMs 
species might be grown not only in Tranninh, but also in the plantations 
of Annan and Tonkino, where it should replace inferior species. 

Unfortunately the Agricultural Station at Tranninh, so far only 
produces a sufficient quantity of seed to sow barely 3-4 ha. per year. 
The seed of the best types of tea at tMs Station should therefore be util- 
ised first, in establishing large seed nurseries. These may become an 
important source of revenue for the Province. The true future of the tea 
crop in Tranninh lies probably in tMs direction, and not in that of tea 
production. The upkeep and exploitation of a nursery only require a 
few coolies, and the value of the seed will certainly be Mgher than that 
of tea. The proprietors of reproduction nurseries might easily find them 
profitable, both in Indo-CMna where the tea industry is developing more 
and more, and in Ceylon and Java. These two Colonies, not being able 
themselves to produce the quantities of seed they require, are obliged 
to import it every year from x\ssam at a heavy cost and at the risk of 
introducing the “Blister Blight '' disease. Corr. Indo-China. 

591. The Chemical Analysis of Tea with regard to Quaiity. 

Deuss, Dr. J. J. R. (Chemist, Experiment Station for Tea, Buitenzorg), 
U Agfonomie Coloniale, Year II, No. 80, pp. 41-47. Paris, 1924. 

The quality of tea is determined by its appearance, the aroma, the 
infusion resulting from the placing of 3 gm. of tea in 150 cc. of boiling- 
water for five minutes, and the colour of the leaves after infusion. 

Chemical analysis has not yet supplied data of value in judging quality. 
It is importantto know the moisture-content before packing, which should 

[ 5 «] 
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not exceed 6 %. The content of cafein, tannin and other substances is 
of little A^'altie in respect to quality, and cannot be used for classification 
of teas. 

Experiments have shown that the caffein-conteiit of fresh tea does 
not change during manufactnx'e by mechanical methods. Oxidation may. 
reduce the tannin content, or the tannin may become insoluble from too 
high temperatures during the withering and drying processes. Excessive 
fermentation reduces tannin-content. 

The author gives a summary of the analytical methods followed in 
his laboratory, and the results obtained from different teas. 


Type of Tea Caffein % 

Java teas from difierent estates 2.7 to 4.4 

Japan green teas of different qualities . 2.0 » 3.3 

China tea (black) from Amoy - - 2.0 

Tai Pill black tea . 3.0 » 3.7 

Tonkin Green tea, pressed cubes 1.5 

Indo-China Flower tea 1.5 

Man-PIaotea 3.0 

Tonkin tea for export 3.x 

Indo-China teas, various 3.2 » 4.2 

Formosa-Oolong tea >> 3-7 

Burma tea, buried and prepared by Burmese method ^ 

Guatemala tea 3.5 


From the data given it is seen that there is no relation between caf- 
fein-content and quality of tea, and the same is true of the ash content, 
which is of use only in investigations respecting adulteration. 

A more important factor is the amount of matter soluble in hot water ; 
analysis of different teas gave a maximum of 26 % for Java teas, 22 % 
for China, 14.7 % for Tonkin tea for export, and only 2.7 % in the case of 
Flower tea. However, these figures do not indicate quality, which is the 
case also as regards the tannin content, although the best teas contain a 
higher percentage of tannin than those of lower quality. It is very impor- 
tant to have fresh tea for determination of tannin content, as in old or 
mouldy tea much less is found. 

No one has attempted to produce better teas by the reduction of the 
caffein or tannin content. 

The author concludes that it is not possible to establish a relation 
between the percentage of any of the above substances and the quality of 
tea. As is the case with different vintages of wine, so it is with tea * the 
good grades are the result of scientific cultivation and manufacture, and 
the environmental conditions under which they are grown. 


[wil 
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592. N cotine and Asti Gonstituents of the Leaf of Tobacco Plants. 

CxJTLKR, J. V. (School of Agricuitiire, Potchefstroom) . The South African 
Journal of Science, Vol. XXI, pp, 20S-222, tables 6, figs. 3. Cape Town, 1924. 

Tobacco leaf from a fertiliser experiment carried out at the Rnsten- 
btirg Tobacco and Cotton Kxperiment Station, was examined to ascer- 
tain the effect of various fertilisers upon the leaf and the ash ; the effect 
of the fertilisers upon the growth of the plant and the size and grade of 
leaf was also studied. 

Light dressings of lime increased yield per acre, area of leaf and per- 
centage of midrib. Potash alone, gave an increase, but combined with 
lime grave a decreased yield. Nitrogen produced an increase in total ^deld, 
but decreased the percentage of the lighter grades of leaf ; midrib was de- 
creased ; leaf area was not materially increased. Phosphates gave an in- 
crease over all single fertilisers and increased the percentage of midrib, 
Nitrogen with potash, and nitrogen with phosphate gave increased yields, 
but at the expense of the lighter grades of leaf. Nitrogen and phosphate 
increased the percentage of the lighter grades. Complete fertilizer and farm 
manure gave the maximum return per acre. Nitrogen gave more luxu- 
riant growth with a lowering of quality. 

With reference to the ash constituents, the author found that the use 
of fertilizers had not increased the percentage of mineral constituents, 
except that potash with lime gave a slight increase. 

The ash content of the yellow, red and dark grades of leaf was compar- 
ed. In the lighter grades there is a slight increase of potash, sulphate and 
iron, and a corresponding increase of lime and silica. The nicotine content 
was lowest in ^^ellow leaf and highest in dark red. Application of nitro- 
gen caused a marked increase in nicotine. 

Examination of the leaf with various solvents indicates that the ni- 
cotine is in combination with the calcium present ; where the calcium is 
in greater quantity the nicotine is not readily soluble in ether, but dis- 
solves more easily in alcohol. W. S. G. 

593. Essentiai Oils from Various Farts of the British Empire. 

Bulletin of the Imperial Insiihtte, Yol. XXII, No. 3, pp. 303-333, plates 3. 
London, 1924. 

The article contains an account of the results of examination at the 
Imperial Institute, London, of essential oils received from various parts 
of the Empire. In each case are given : a description of the material as 
received, chemical analysis, characteristics, industrial prospects. The 
following products yielding essential oils are discussed : Vetiver roots, 
from the Gold Coast and from the Federated Malay States. i-Inchi grass 
(Cymbopogon coesim, Stapf) from India ; Tsauri grass, [Cymbopogon.gigan- 
teum) from Nigeria ; Patchouli oil from Seychelles ; Cinnamon oil from Sey- 
chelles ; Thyme oil from Cyprus; leaves of Ocimum graUssimum ixhm 
South Africa ; Huon pine from Tasmania ; Tagetes wifi oil from South 
Africa. ‘ W.,S.,G,:. 
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ArboriouUure. 

594. Orchard Practices in the Citrus Industry of Southern California. 

V atTj K R. S. University of California, Agrimltural Experiment Station 
Bulletin, No. 374, pp. 50, tables 27. Berkeley, Cal., 1924. 

The purpose of the Bulletin is to show from actual fields records the 
inSuence of fertilisation, ploughing, climate, soil, age of trees, and costs, 
on the profitableness of citrus orchards. 

The following conclusions are drawn from data collected from about 
600 citrus groves, only records being used for analysis that covered a 
working period of five years. 

Citrus groves (in California) produce more fruit per acre near the 
coast than in the interior, but they do not return higher net profits. 

Soils of a medium texture are mainly used, as very sandy soils or 
clays are less productive . 

Citrus trees usually increase in average yield until at least 35 years 
of age. 

Nitrogen and bulky organic manures give the best results. Exclu- 
sive applications of nitrogen seem to cause mottling. 

Orchards with winter cover-crops gave higher yields than clean-culti- 
vated orchards. 

Less irrigation water should be used near the coast than in the in- 
terior. W. S. G. 

595. The Banana and its Cultivation. 

Bulletin of the Imperial Institute, Vol. XXII, No. 3, pp. 303-335, plates, 
3. London, 1924. 

In the article a botanical description of the banana is given, and the 
plant is then discussed under the following headings : climate and soil, pro- 
pagation, cultivation, pruning or suckering, harvesting, after-cultivation, 
packing and transport, diseases, pests, snbsidiar^’^ products, banana culti- 
vation in various parts of the British Empire. 

Two species of banana are grown commercially, a variety of Musa 
sapientum, in Central America and Jamaica, and M. Cavendishii or M. Si- 
nenses, a native of Southern China, a smaller fruit than the former, is largely 
grown in the Canary Islands. 

It is suggested that the West African colonies and other tropical 
areas, might with advantage cultivate this crop, especially those within 
a comparatively short di.stance of the chief European markets. 

W. S. G. 

596. Aimoud Varieties in the United States. 

WOOB, M. N, United States Department of Agriculture Bulletin No. 12 82, 
pp. 140, plates 26. Washington, B. C., 1924. 

The author gives a description of 15 1 varieties of almonds grown in 
the United States, both the more important and those less well known. 
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A is supplied to almond varieties, based upon the cbaracteristics of 
the nut. 

The 26 plates are very instructive, and in the index of .varieties the 
reader is enabled to see at a glance the important varieties and those which 
are not well known or are not grown commercially. W. S. G. 

597. Walnut Culture in California. 

BaTCHETOR, ly. D. University of California, Agricultural Experiment Sta- 
tion Bulletin No. 479, pp. 91, hgs, 34, tables 7. Berkeley, 1924. 

The Bulletin represents the results of general abser\^ations and speci- 
fic investigations of the author and his associates. The industr3^ is dis- 
cussed under the following heads : Climatic requirements, soil, water 
supply, varieties, rootstocks, starting the orchard, culture, diseases and 
pests, harvesting, curing, packing and cost of production. 

The walnut tree bears profitable crops when from 6 to 10 years old, 
according to variety and environment and the average yield is about 
800 lb. per acre ; groves which have averaged 1500 lb. for a period of ten 
years are rare. W. S. G. 

Forestry. 

598, Forestry and Agriculture. 

Marshaee, R. C. (Conservator of Forests, Trinidad and Tobago), Tropical 
Agriculture, Vol. II, No. 4, pp. 70-72. Trinidad, 1925. 

Forestry and agriculture are both based on the yield-capacity of the 
soil ; trees are often far less exacting in their soil requirements than are 
agricultural crops, and can be successfully grown on areas which are quite 
unsuitable for agriculture. 

The indirect utility of forests. The opinion is widely held that forests 
increase rainfall to a marked extent : EbERMayer started observations 
in Bavaria in 1867, but came to the conclusion that in the plains the 
effect of forests is ver}^ small, but increases with elevation. Extensive 
observations made in Sweden at 400 stations over a i^eriod of 15 years 
showed that land with 56 % under forest certainly did not receive more 
than 3 % rainfall in excess of land with 17 % under forest. The Govern- 
ment of India has studied the subject and concludes that, if forests influence 
rainfall at all the effect is insignificant. 

Forests, however, have a profound effect on the conservation of water. 
The trees lessen the force of heay>q tropical rainfall ; the surface soil in 
a forest consists of decaying organic matter capable of absorbing large 
quantities of water, which is held and eventually passes out as springs 
which yield a steady supply to streams and rivers. A tropical rainfall 
on a bare hill-side is not absorbed and causes erosion of the soil and floods 
in the valleys. ■ 

The direct utility of forests. Forests, in addition to timber, produce 
many important secondary products. In countries where forests have 

|5®I-5S8l 
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reached the protection stage, yield tables are available from whida the 
average annual return per acre can be calculated. From the standard 
formula, under a given set of conditions, the return per acre works out 
at i8s. and unless this return can be obtained by agriculture it is preferable 
to grow timber on that area. 

Every acre of land round head-waters and along the banks of rivers 
on which forest cover would protect against erosion and soil wastage, 
should be forested. All forested lands should be so managed as to yield a 
maximum of the products most needed by the local communities and in- 
dustries. 

Without agricultural development the present state of civilization 
cannot be maintained. We had better be without gold that without 
timber. W. S. G. 

599. Regeneration of Forest Species with the Assistance of Taungya” 

in Burma. 

Branford, H. R. (Conservator of Forests, Burma). Indian Forest Records ^ 
Vol. XI, part 3, pp. 39, plates 10. Calcutta, 1925. 

The object of the article is to summarise recent work in forest re- 
generation with the assistance of the taungya method. The word taungya 
is the Burmese name for temporary cultivation on hill land, and is similar 
to the German system of Waldfeldbau '' or cultivation of forest with 
crops. 

The method may be briefly described as follows : All marketable tim- 
ber is extracted, after which, in the forests of Burma there remains a bamboo 
undergrowth and worthless trees, which are felled by the taungya cutter 
and burnt on the land. During the rains rice or other cereals are sown, 
and the sowing or planting of tree species is carried out- at the same time. 
The tree seedlings are tended by the taungya cutter as long as the field 
crop is on the gronnd, after which the land is taken over by the Forest 
Department, 

The great advantage of this method of forest regeneration is that it 
combines the production of a food crop with the forest crop, and so makes 
possible the establishment of the necessary labour force, often one of the 
most difficult problems in forest work. 

The author outlines a typical case of regeneration on the above system 
and gives instances where regeneration has been adapted to local customs. 

W. S. G. 

600. Reaflorestatioii with Cedar {Juniperus Procera} of the Shume 

Forest Reserve, Tanganyika Territory. 

Maber, E. D. Quarterly Journal of Forestry, VoL XIX, No. i, pp. 6-12. 
Eondon, 1925. 

The Shume Cedar Forest is a matured virgin forest situated in the N.W. 
of the Usambaia Mountains at an altitude of 5000 to 7000 feet, and has an 
extent of about 20,000 acres. There is a stand of 15 to 20 cedar trees 
per acre, which would yield about rooo cubic feet of timber. 
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During the past 3 % years the Forest Department has been reaffo- 
resting with cedar in the Shume and neighbouring forests. Nurseries 
have been established ; 2000 seedlings from ilb. of seed is a good average, 
although more than double that number have been obtained. 

Plantations have been made both in open ground, and under shelter 
wood ; in dry situations the open ground was not successful. 

The approximate cost per acre to the end of the second year, of a shel- 
terwood plantation with seedlings planted 4x4 feet, is given as £6-8-6. 
Undergrowth is rapid and five cleanings are necessary in two 3'ears in a 
shelterwood plantation and six or more on an open plantation. 

W. S. G. 


601. The Growing of Poles for Electric- Transmission. 

Goudie, H. a. (Conservator of Forests, Rotorva, N. Z.). New Zealand 
Journal of Agriculture, VoL XXIX, No. 4, pp. 243-253, figs 3. Wellington, 
1924. 

In writing the article the author had in mind the great development 
which is taking place in the production and use of electricity, and the very 
large demand likely to exist in the future for poles for extension of power 
lines and renewals. It is estimated that for renewals alone, in addition 
to telegraph and telephone pole requirements, 40 000 poles per annum 
will be necessary. 

The main qualifications required of a pole are strength and durability, 
hence only poles of the highest quality are employed. For this purpose 
Australian ironbark poles are used of the following species : Gre3^ or white 
ironbark {Eucalyptus paniculata), broadleaved ironbark {E. siderophloia) , 
narrow-leaved ironbark {E. crebra), and red ironbark {E. stderoxyl'on). 
Although the main object of the article is to deal with the growing of trees 
for pole-production, the author describes species and varieties recommended 
for farm forestry. Attention is drawn to the advantages of planting the 
waste places on a farm with trees, which in most cases ma^^ just as well 
be valuable, timber-yielding species, as trees which have a shelter value 
only. , W. S. G. 


602. Goolifoah Timber of Western Australia. 

B^illetin of the Imperial Institute, VoL XXII, No. 3, pp. 280-284. Lon- 
don, 1924. 

The properties of coolibah timber were investigated by the Imperial 
Institute, I^ondon. Coolibah {Eucalyptus microtheca, F. v. M.) is found 
in the drier parts of Australia, except Victoria ; it is estimated that in 
Western Australia 20,000 tons are available. 

The wood is extremely hard, tough and hea\’y, and has been used 
for machinery bearings, cog-wheels and taibshafts bearings. The height 
of the tree is from 70 to 80 feet, with a diameter of about 4 feet. Average 
weight per cubic foot, 89.5 lb. ; colour dark brown ; resistance to crushing 

[6»l 
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and shearing exceptionally high . The wood is very difficult to work, and 
blunts the teeth of power-saws ; nails bend and the wood tends to split ; 
good results are obtained by turning. Careful seasoning is essential. 

W. S. G. 

603. Balsa Wood from British Honduras. 

Btdletin of the Imperial Ijistitute, VoL XXIII, No. i, pp. i7“32. London;, 
1925. 

Balsa '' is the local name of a very light wood found in parts of tro- 
pical America. The wood is suitable for the manufacture of life-belts, 
fenders for life-boats, and as a cork substitute for bottle stoppers. 

Investigation showed that the weight per cubic foot varied widely 
according to its distance from the centre of the log. The inner wood weigh- 
ed about 7.5 lb. per cubic foot, when and the outer wood 21.5 lb. per 
cubic foot. These wide difiereiices in weight may possibly be related to 
the rapidity of growth of the tree. 

The particular variety investigated is known localty as '' Polak 
[0 chroma La^opus). W. S. G. 

604. Burma Oak and Chestnut Tans. 

BiIvCRIM, J. a. (Forest Research Institute, Dehra Dun). Indian Forest 
Records, Vol. X, Fart XI, pp. 90, tables IX. Calcutta, 1924. 

Fait XI of the Indian Forest Records forms a report of an investigation 
from the tannin standpoint of the different parts of various oak and chest- 
nut trees, principally those species growing in the Maymo and Kalaw 
areas. The oaks of Burma are compared with those of Europe, special 
reference being made to dyes. The chestnuts of Burma are compared 
with the Indian Castanopsis trihuloides. A list is given of oak and chest- 
nut products which on analysis were not found to be useful. 

W. S. G. 


LWE STOCK AND STOCK BREEDING. 


General, 

605. Additional Information on the Relations between the Internal 
Secretary Glands and Immunity. 

Mbbnik M. (Pasteur Institute). Contribution a Fetude des relations en- 
tre les glands a s^cr^tion interne et Fimmunitd. Le corps thyroide et le Ba- 
cille de Shiga. Comptes rendns des Seances de la Societe de Biologie et de ses 
fiUaks, Vol. XCII, No. 7, pp. 474-475. Paris, 1925, 

The fundamental principle by which the author has been guided in 
his investigations is the following : The hormones penetrating by means 
of the circulation into the organism and bathing all the cells and tissues. 
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necessarily come into contact, in an infected organism, with the micro- 
organisms and their secretions ; on the other hand the glands with inter- 
nal secretion inevitably undergo functional and biochemical modifica- 
tions under the influence of the microbic activity. 

The author has studied the thyroid body in connection with the 
Shiga Bacillus, which causes dysenteric infection. 

He utilised 14 rabbits weighing on an average 2 kg., and of varying 
age and sex ; 9 of the animals were thyroidectoroised and 5 served as 
checks. 5 days after the operation 2 cc. of a broth culture of the Shiga 
Bacillus, aged 24 hours, was injected under the skin, both of the animals 
operated and of the checks. 

Of the 9 operated, 4 survived ; of the 5 checks, 4 succumbed after 
3 days and 1 after 4 days. 

On the second or third day after infection all 14 animals showed 
clear signs of slight palsy, greatly varying in intensity and duration. 
The extirpation of the thyroid gland in rabbits therefore seems to favour 
their resistence to dysenteric infection. P. D. 

606. The Elastic Mucous Tissue of the Cock’s Comb and its Reaction 

on the Sexual Hormone. 

Champy, C. H. and Kritch, V. Le tissu muco-elastique de la Crete du 
coq, reactif de Phormone sexuelle. Compies rendiis des Seances de la Societe 
de Biologic ei de ses filiales, VoL XCII, No. 9, pp. 683-685. Paris, 1925. 

The cock's comb is a complex structure ; it includes a fibrous conjunc- 
tive axis, with a little adipose tissue in the middle, the quantity of which 
varies with the condition of fatness of the bird. This axis contains the 
large vessels and principal nerves. On either side of it there is a wide 
strip of special elastic-mu6ous tissue ; then comes a dense fibrous layer 
enclosing distended and very close layers, and finally a thick epithelium 
with a horny layer having numerous cells. 

The elastic-mucous tissue is formed of star-shaped cells of which the 
cytoplasm, full of large cavities, is reduced to a plexus or network. This 
tissue appears to react against the sexual hormone : indeed, it disappears 
completely in the castrated bird, whereas the other parts of the comb 
undergo only slight transformations. 

The following are some data on the development of the elastic-mu- 
cous tissue : in the embryo there is an epithelial comb under which is 
adense mesenchymatous tissue with nothing else of a specific nature 
except vascular traces. In the young cockerel, up to 70 gms., the comb 
is of similar structure to that of the capon, without a special tissue. The 
latter appears in a cockerel of 170 gms., beginning at the base and 
continuing towards the tip. It is well developed all along the top in a 
cockerel of 300 gms. and seems from that stage to show a parallel growth 
with the other parts of the comb. 

Castration immediately affects it : after 13 days it undergoes a well 
defined retrogression, commencing at the tip and continuing in exactly 
inverse order to its progression in the cockerel. 
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In tlie young hen the tissue is absent until the bird lays ; the comb 
is then similar in structure to that of the capon. 

This tissue is not peculiar to the Gallinaceous order and is found in 
other species, with rather different characters, and in different organs. 

The elastic-mucous tissue reacts in connection with the hormone and 
is a particularly sensitive zone, the sensitiveness of w^hich is only revealed 
by the action of this hormone itself. 

\ITLat is altogether characteristic is its equal sensitiveness to the 
genital glands of either sex. This seems to indicate that in the male 
the influence of the genital gland is permanent, begins early and con- 
tinues regularly in spite of the important changes in the genital gland 
during the period of maturity. 

In the female, this tissue only appears at maturity and periodically 
during the laying periods. P. D. 

607. Vine Shoots as a Cattle Feed. 

GiuniANl R. (R. Istituto superiore agrario in Portici). I sarmentidi vite 
neli’alimentazioiie del bestiame, Rivista di Zootecnia, Year i, No. ii, pp. 343-346. 
Portici, 1924, 

In view of the high prices for fodder and concentrated feeds, the author 
examines the possibilities of utilising vine shoots as a cattle feed. 

According to Spira and Menozzi's analyses, their chemical com- 
position, which varies with the degree of lignification, the species and 
variety of vine and the nature of the soil, may be estimated as follows : 


Chemical Analysis of Vine Shoots. 



Fresch 

Dry 

Water : 

% 

1 35-22 % 

1 % 

1 12.00 % 

Nitrogenous substance.-? 

2. 28 

1 4.46 

Crude fat 

1-53 

1 ^ 1-70 

Non-nitrogenous extract, . 

30-73 

i 50.00 

Cellulose 

24.80 

1 27.00 

Mineral substances 

5.56 

! 4.10 

j T 


As regards the digestibility of shoots, the greater or lesser degree 
of lignification, mode of preparation and distribution must be taken into 
account ; but to form an estimate of their actual nutritive properties, 
it must be borne in mind that owing to their ligneous nature, a large 
consumption of energy is required for their mastication and digestion ; 
also they are but little appreciated by livestock, so that in their natural 
state they hardly constitute a product from which the animals derive 
much benefit. 

Crushing the shoots transforms them into a more appetising product 
and one which may be added to mixed feeds, increases their digestibility. 
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and considerably reduces tbe work of mastication and digestion, i. e. 
increases their nutritive value. 

The most economical types of crushers are those with a high- 
power motor which reduce the shoots to a fibrous mass like hay ; other 
apparatus reduce the shoots into a coarse flour. 

The nutritive value of the shoots has been proved by scientiflc and 
practical tests. 

Prof. Tucci tested this product on cattle at the Palermo Stock 
Breeding Institute and came to the conclusion that 150 kg. of shoots 
replace 100 kg. of hay or 200 kg. of straw ; the animals keep in good 
condition and milk production is not decreased. 

Eight kg. of crushed vine shoots, 3 kg. of hay and 3 kg. of oats were 
substituted for a ration of 9 kg. of straw, g kg. of hay and 3 kg. of oats, 
and this enabled the draught horses given the new" feed to keep in good 
condition. 

Prof. VASSixnikRE made a test on ro oxen, i cow, i mare, i ass 
I sheep and 9 ewes. The ration per 100 kg. of live weight was : crushed 
shoots 17 kg., oat straw ii kg., decorticated ground-nut cake 2.8 kg,, 
oats 2.250 kg. and salt 0.100 kg. Straw and vine shoots were mixed 
in bins made of brick and lined with cement, and salt wuter was poured 
over the wrhole ; the cake and oats were added to the ration at the time 
it was fed (thrice daily) , An interval of 40 to 48 hours elapsed between 
the preparation and administration of the mixture, which allowed the 
temperature to rise to 50-55^^ C. and thus causing the shoots to become 
softened. 

Good results are obtained by mixing the crushed shoots with mo- 
lasses in the proportion of 17-18 kg. of molasses per 100 kg. of shoots. 
The animals freely took the shoots thus treated, and 3,4 kg. per 100 
of live weight may be conveniently fed. 

The author concludes that vine shoots, properly crushed, may be 
utilised wuth advantage for feeding cattle, sheep and pigs. 

The shoots should be fed mixed with chopped straw or hay, in the 
form of a mash with salt water, after the mixture has been allow^ed to 
ferment for 48 hours. Concentrated feeds are added at the time of 
feeding. 

The shoots may also be crashed and preserved in silos for 
subsequent use. P. D. 

Special. 

60S. Classification of European Breeds of Cattle. 

Muratti M. (Ispettore zootecnico della provincia di Udine), ha classi- 
ficazione delle razze bovine. Rivista di zootecnia, Year II, No. 2, pp. 1-14, 
7 figs. Portici, 1925. 

The breeds of cattle are the result of the simultaneous influence of 
climate, soil and human intervention ; climate has a preponderating 
influence, and, climatic conditions being the same, the differentiation of 

[ 5 @ 8 ] 
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breeds is detenmned by the nature of the soil and agricultural conditions. 
In addition to natural conditions, ■ the exercise of the functions, methods 
of reproduction and improvements in cultivation may have a very strong 
influence on the animals. 

Classification should be based on economic quaHties and serve as a 
guide in the application of methods of reproduction. 

Certain qualities (utilisation of a certain function) are generally 
common to all breeds, and a particular charateristic is only met with 
in exceptional cases. 

Climate greatly modifies the organic constitution and characteris- 
tics, as well as the nature of the products obtained. 

The fact should not be lost sight of that between the factors of agri- 
cultural production and breeding production, there exists so close a re- 
lation that the value of cattle breeds cannot be properly estimated 
without a profound and exact knowdedge of the agricultural features of 
the various breeding districts. It is useful to remember the relation 
existing betw^een the development of characteristics on the one hand, 
and on the other the physiolog}’^ of nutrition and the faculty possessed 
by animals of different breeds to produce, with the same nutritive prin- 
ciples, diferent products according to their specialisation. 

Basing on these principles the author proposes to class the most 
important European cattle breeds into three large groups : 

A) Breeds specially bred for a single characteristic (breeds for 
one object), e. g., meat production ; 

B) Breeds raised for two objects (meat and milk or meat and work) 
these tw^'O characteristics being equivalent, or one predominating oyer 
the other ; 

C) Breeds for three objects (milk, meat and work) with the most 
varied combinations of the three characteristics. 

A. Single purpose breeds {meat production). These exist only 
in England : Shorthorn meat producers, Hereford, Devon, Aberdeen- 
Angus. They are very early maturing, or heavily developed, and have 
a marked tendancy to fatten. The general appearance of the animals 
at the first glance reveals their specific characteristic : a compact body, 
well balanced, wide, supported by short, light limbs. The average weight 
of the adults is about 900 kg. for bulls and oxen, 600-800 for cows. The 
yield in butcher's meat varies from 69 to 70 % with 10 to 16 % of fat. 

B. — Dual purpose breeds [milk and meat or milk and work). 

(i) Northern breeds [milk and meat). 

(a) Breeds in which the milk-producing character is predominant, 
of large size : Frisian, British-Holstein, Dairy-Shorthorn. These breeds 
have great mammary development ; trunk wider at the croup, narrower 
at the thorax, wedge shaped ; exaggeration of the female secondary 
sexual characters ; fairly early maturing, high milk yield and low meat 
yield. 

{b) Small breeds in which the milk-producing character is predom- 
inant : Ayrshire, Jersey, Guernsey, Kerry, Brittany. The same charac- 
teristics as (a). 
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(c) Small breeds belonging to high mountain districts, with pre- 
dominant milk production : Kerens, Valdostana. Very hardy* 

(d) Breeds possessing the two characters (milk and meat) In an 
equal degree : Normandy, with high meat and milk production, net yield 
in butcher's meat : 52-56 % for oxen, 45-50 % for cows. Milk yield over 
3000 litres with 4-5 % of fat. 

All these breeds (B) (i) are of delicate constitution and show slight 
resistence to climates different from that of their native country, and 
the stronger their individual qualities, the more marked is this charac- 
teristic. 

(2) Central and Southern breeds {meat and work). 

(a) Breeds with predominant meat production : Charollaise and 
himousine : large, long trunk, without bony protuberances, strong bone 
structure. Live weight of adults : oxen 700-1000 kg., cows 500-800 kg. 
Net yield of butcher's meat, 50-60 % with 5-10 % of fat. 

(b) Breeds for draught purposes : Maremmane, Apulian. 

(c) Breeds for draught purposes and high yield in butcher's meat : 
Romagnole, Chianina, Marchesan. 

The characteristics of the breeds comprises under the headings (B) 
(2) and (c) are : strong skeleton, powerful muscular masses, large deep 
trunk, firm, well-set joints, large, compact, horny hoofs, high quarters, 
greater developmnt of the fore quarters than of the hind quarters. 
These characteristics vary somewhat according to breed, degree of 
improvement and surrounding conditions. The live weight and net yield 
likewise vary. 

In all the breeds comprised under (B) (2) resistance, strength, har- 
diness and lack of fineness are in direct proportion with the develop- 
ment of the aptitude for work, and in inverse ratio to that of the aptitude 
for milk production. 

C. — Breeds for 3 purposes [milk, meat and work). 

(1) Breeds belonging to the Northern slopes of the Alps. 

(a) Breeds in which milk production predominates over that of 
meat : browm Swiss race ; dappled Swiss races (Simmenthal, pied-bla'ck 
and pied-red Friburg). 

(b) Breeds equal in milk and meat production : Moelthal (pied- 
red of the Austrian Alps). 

The average annual yield of cows is about 6-7 times their live weight, 
according to the degree of improvement (animals weighing 300 kg, giv- 
ing 1400-2400 1. of milk, those of 500 kg. 2500-4000 1.). 

Meat production is in direct proportion to the degree of perfection 
attained by the different races, being from 45-50 up to 55-60 % of the 
live weight. 

Work production is not high as a rule, the cows being bred for 
milk production only, and the oxen used for work. The Moelthal race 
is most suitable for draught purposes. 

(2) Breeds belonging to the South slopes of the Alps and the plain 
{great endurance for draught work). 

{a) Preponderating development of the aptitude for work com- 
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billed with moderate milk production : grey Venetian race, Piedmont 
plain, ^tiodenese and Reggian ; long trunk, greater devlopment of fore 
quarters than of hind quarters owing to the absence of scientific improve- 
ment methods. Moderate earliness in maturing, very large size. 

The chief aptitude is for W'ork ; meat production varies according 
to race and the age, sex and degree of fattening attained by the animals 
of each breed. Net yield varies from 45-50 to 50-55 and even 55-60 % 
of the live weight. 

The milk depends on the quantity of work required of the animals, 
feeding and selection. The average live weight of the mountain breeds 
varies from 300 to 400 kg. and of the plain breeds, cows 400-600 kg. and 
oxen 500-800 kg. 

As regards the breeds comprised under the heading (C), their phys- 
ical characteristics depend on the one hand on the development of the 
aptitude for w^^ork, and on the other on the development of meat and milk 
production. 

The greater the endurance of the breeds at work, the hardier and 
coarser are the3q the greater their aptitude for milk production, the more 
delicate do they become. 

VTien the races are properly classified according to the climate and 
agricultural conditions of the difierent countries in which they are bred, 
selection and methods of reproduction may be applied. A more detailed 
examination of the races of a given country can then be made in order 
to determine whether, and in what degree, selection, crossing or substi- 
tution should be applied. P. D. 

609. Feeding Calves on Miik, Supplementary Feeds and Milk Substi- 
tutes, 

ScHiVGD, A. and IvANOms J. (Agronomic Kng. B. T. H.) Die Brnahmng 
der Kalber mit Milch und mit Brganzungs- und sogeiiamiten Brsatzniit- 
teln. Sepayatabdfuck mis dem Landmiftscliaftlichen Jahrbuch der Schweiz, 
1925. Zexitralverwaltung der Schweizerisclien Landwirtscliaitliclien Versiiclis- 
niid Untersucliiuigsanstalten, Liebefeld-Bern, pp. 62, figs. 7. Berne, 1025. 

In the 1st part of the Anniiaire agricole de la Suisse, of 1925, Ger- 
man edition, a w’ork has appeared under this title which is of special 
interest to Swiss cattle breeders. The authors proposed to ascertain 
practically the feeding value of the principal feeds used for rearing 
calves, basing on tests already made. They begin by showing the influence 
of feeds on calf-rearing in general, statinetg the mhods to be recommend- 
ed in the rearing of the Simmenthal breed, and the present ideas on the 
value of supplementary feeds and milk substitutes. 

This is followed by a table of the results of the most conclusive ex- 
periments hitherto published, the data of which come exclusively from 
disinterested E:sperimental Stations (official research establishments 
especially of Switzerland). 

In the third chapter the authors give the results of experiments 
made at BiebefeH on rearing Simmenthal heifers. Te result of these ex- 
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peiiments is that on the whole, calves raised on whole milk, i. e. which 
have received an abtmdance of milk (800-1000 litres per head for the 
rearing period), as is the custom in Switzerland, and a supplementary 
ration of the usual unmixed feeds and hay, are superior to those reared 
on milk substitutes. They are superior in actual live wreight body de- 
velopment, absolute and relative quantity of nutritive elements consumed 
and from other points of view also (health, etc.). The advertising in 
recent years of milk substitutes prepared by industrial processes is in 
direct contradiction to these practical results, based on figures. This 
praise is therefore unjustified. 

The authors examine the results obtained by the use of milk substi- 
tutes, especially in connection with their researches on supplementary 
feeds. The^^ finally attribute the results obtaind to the fact that most 
of these substitutes contain nitrogenous matter of low value and mineral 
salts in ill-balanced proportions, for they contain no vitamines. To 
these defects, common to all milk substitutes, should be added cost of 
preparation, which is often wrongly estimated, but w^hich undoubtedly 
decreases the economic value of these products. 

Basing on the results of their experiments, the authors strongly 
advise Swiss breeders to keep to the whole milk system of rearing, sup- 
plemented by unmixed concentrated feeds and hay, and not to be tempted 
into buying industrial and apparently cheaper milk substitutes. A. 

610. Milk Testing of the Salers Breed. 

Genbstb F. (Directeur des Services agricoles du Caiital) . C ontrdle laitier 
la race Salers. Comptes rendus des seances de V Academic d’ AgncuUuve de 
France, VoL XI, No. 9, pp. 332-336. Paris, 1925. 

A milk testing competition has been organised by the ‘‘ Societe d' En- 
couragement a r Agriculture du Cantal ” ; 10 dairies have been inspected. 
Every month the Society's inspector paid a surprise visit to each of them. 
The milk of each cow, at both milkings, was weighed by him and a sam- 
ple taken ; the sample was sent to the Eaboratory of the Agricultural 
College for analysis. The results were calculated after 300 days' inspec- 
tion, i. e. a normal period of inspection. 

The examination was made on 300 animals and then on 233, one 
dairy having been attacked by foot and mouth disease. 

Of the 223 cows inspected, 14 gave n^.ore than 4000 kg. of milk, the 
maximum being 4775 kg. ; 62 others gave more than 3000 kg. during their 
period of lactation. 

The average annual yield of milk of a Salers cow varied between 
3770 and 2194 kg- ; average, 2810 kg. 

Tbe fat was estimated by the Gbrbee method ; the average content 
varied from 38.8 tof43.4 litre. The lowest content was observed 

in the morning's milking, in April and especially in July : 30 gm. of fat 
per litre. 

The annual average richness of the milk from the Salers breed may 
be estimated at 40-41 gm. per litre 
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The average total solids varied : in the morning between 135 and 
139.7 ^ evening, between 136,6 and 142 gm. ; in the 

total solids sometimes reached 189 gm. The average annual total solids 
may be put at 138-139 gm. The figure for solids less fat is very high 
in the Salers breed, the average varying between 97 and 99.5 gm. The 
lowest contents 92 and 94 gm., were obtained in April, shortly after 
calving. P . B. 

61 1. Pig Breeding in Tonis. 

LeJGKS. C. (Breeder at St. Germain, Tunis) and TournibROUX J. A., (In- 
spector of Agriculture at Tirnis). L’^levage du pore en Tunisie. Bulletin de 
la Direction Gene’vale de V Agriculture, du Commerce et de la Colonisation, Year 
28, No. II 7, pp. 267-311,8 figs. Tunis, 1924 (received in 1933). 

From the declarations made by the owners of animals and verified 
by the Controllers of the Returns, there were, in 1920, 18 699 pigs in 
Tunisia of which 7 824 were under, and 10 875 over 10 months. 

Pig-breeding is carried on in the north and north-east of the Regency, 
to the north of a line running from Tunis to Kef, and ‘principally in the 
districts of' Tabarka, Tunis, Biserta, Belja and Suk-el-Arba. 

The breeds of swine exploited in Tunisia are not native to that Coun- 
try, They have been imported from Algeria, Italy, Malta and France. 

That known as the Tunisian variety is the result of a mixture of 
varieties of the Iberian breed in which the Romagnole reddish-white 
and Neapolitan black or black-and-white breeds predominate. 

The Tunisian variety has horizontal ears pointed forward, an elong- 
ated head, tapering snout, short neck and long body and limbs. The 
skin is sometimes white, sometimes black or black-and-white. The 
bristles are generally abundant and coarse, especially over the spine and 
the shoulders of the less improved members are grey, black or reddish- 
white. 

The Tunisian swine axe vigorous, hardy, and good walkers and root- 
ers ; the3' thrive well on pasture and forest-land. They are slow in ma- 
turing, their form leaves something to be desired, their muscular system 
is too much developed and they are mostly adapted for meat production. 

The Tunisian pig is admittedly defective fox sty-rearing owing to 
its slow development. 

The breeders on the outskitts of the town have turned for breeding 
animals to early maturity breeds : the Craonese, Roma-Craonese cross 
and Yorkshire. 

Crossing the Tunisian with the Craonese gives good results ; the pigs 
are resistant to the Tunis climate and are earlier maturing than the na- 
tive breed. The pure Tunis breed has to a great extent been replaced 
by this cross breed, which has proved superior for sty-breeding. 

Crossed with the native sows, the Roman-Craonese produce hardy 
and comparatively early maturing breeds. 

The Yorkshire breed crossed with the Roman-Tunis-Craonese in- 
creases earliness and yield. At present the Yorkshire-Craonese cross 
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is pure or mixed witli the Tunis, and is often met with as st^^-bred on 
the pig-breeding farms. 

The authors next study feeding and deal with the various substances 
at the disposal of the Tunis breeders, both on the breeding farms and on 
the market. 

The market price of the potato, owing to growth exigencies and the 
low yield in Tunis, is too high for the potato to be utilised as a pig feed. 
The mangel, sown in October, December or February according to the dis- 
trict, yields, without irrigation, 25 000 to 50 000 kg. of roots per ha. 
read^^ for consumption from June onwards. They keep in the soil un- 
til August in the neighbourhood of Tunis and until December or January 
at Zaghuan, Mateur and Belja. 

Fodder carrots succeed well in Tunis ; sown from i ilugust up to 
15 October and irrigated until the autumn rains, they give a comparat- 
ively high yield. The crop is harvested from the end of December un- 
til the end of May, i. e, until the beets can be utihsed. 

The grains employed as pig feeds in Tunis are : maize, barley, 
broadbeans and sorghum ; the last-named is ver^^ suitable for tMs 
purpose with the addition of ^/s broad-beans or ground-nut cake. 

Acorns are used in the north and north-west of the Count 13^ Prickl3" 
pears, deprived of their thorns, constitute a feed from August to Octo- 
ber which, though not very rich, is useful, and the pigs are ver3" fond 
of it. For rearing, and especially for fattening, pigs, the authors recom- 
mend the cultivation of the melon or pumpkin of the Touraine variet3L 

The following are also available : unscreened barley and maize flour 
and wheat oflals, small wheat, wheat bran, Ruflsc ground-nut cake, 
coconut cake, maize-gluten, molasses, fig distilier3?' residues, fresh blood 
and green bone powder. In Tunis, buttermilk and skimmed milk are 
rare owing to the undeveloped milk industry'. 

In Tunis there are tW'O methods of production : (i) st3^-rearing, and 
(2) mixed rearing or demi-st3L on the feeds available at the farm, or 
supplemented b3" hiring feeding-grounds. 

St3^-Tearing is only econoniicall3" possible in the neighbourhood of 
large towns, where breeders can procure residues from various sources 
cheaply ; 28 % of the Tunis swine raised on the outskirts of Tunis and 
Biserta are reared in this wa3’'. 

For st3'-r earing the breeders find it advantageous to construct per- 
manent, simple sties, of which the authors give the plan and details of 
construction. 

In Tunis, swine are slaughtered and sold as fresh meat (i) throughout 
the 3^ear b3" the pork butchers, who require fat or ver3' fat animals of 
from 80 to 120 kg. ; (2) from October to April b3^ certain butchers who 
retail fat, and especiali3^ half-fat, pigs of from 70 to 80 kg. The most 
important exports take place in December- Januar3L and comprise half- 
fat, fat and ver3^ fat ’animals. 

In st3^-rearing, the variety which, with the same feed and care, most 
quickl}" attains the weight and degree of fattening required b}^ the pork 
butchers, butchers or exporters, should be exploited. 

[sii] 
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The best varieties are the Ctaonese, Tunis-Ctaonese cross and Ttinis-“ 
Yorkshire-Craonese cross. The Tunis variety is admittedly disadvant- 
ageous. 

The breeding pigs intended for sty-rearing should be selected from 
among those with the longest and widest bodies possible. 

The replacing of breeding-pigs is carried out by two methods ; se- 
lection, keeping the animals which are most remarkable for shape and 
earliness, and at the same time, by replacing the boar, avoiding too close 
consanguinity ; or by taking selected breeding-animals from a breeding- 
farm (annexe of the Colonial School of Agriculture). 

The authors then examine the qualities which should be possessed 
by boars and sows, the production of young pigs, pairing, gestation, par- 
turition, feeding of sows during suclding, weaning of sucking-pigs, ca- 
stration, feeding, etc. 

Owing to the Tunis climate, fattening in the sty should take place 
from October to May ; fattening is begun when the animals reach 55 to 
80 kg., i. e. at about the age of 7-14 months, according to the earliness 
of the variety and the breed. 

The authors give advice as to rapid fattening and types of feeding 
for the first and second fattening periods. 

Half-sty-rearing without the hire of feeding grounds. — This is advant- 
ageous on many farms in North Tunis owing to their extent and natural 
resources in feeds utilisable for pigs. In this system the sty is considered 
as a temporary structure and should he built as economically as possi- 
ble, at the rate of i sq. metre for every 4 breeding pigs and i sq. m. 
per 3 % head for store pigs. 

The Tunis-Craonese cross is the best breed under this system as the 
Tunis breed is too slow in maturing. 

The herd should include a boar, sows of from 1-2 years and pigs 
for raising of from 4 months to r year. 

The best times for sending the herd out to pasture on the farm are 
the spring and beginning of autumn, owing to the abundance of feed at 
those periods. 

After the autumn rains and until May-June, the pigs find plenty 
of feed. Generally speaking, the period of scarcity is of short duration, 
the more so that after the harvest the animals can be pastured on the 
stubble. If the period of scarcity is prolonged, a supplement is given 
in the evening after the return from pasture. 

The best periods for mating are September-October or April-May, 
so that the young pigs are born in January-February or August-Septem- 
ber. Sows which are well cared for give two Htters yearly. The boar 
is separated from the sows during part of the year. 

During gestation, if pasture is not very rich, 0.500 to 0.800 kg. of 
bran are added to the feed. The sow, after parturition, goes to pasture 
in the morning, is brought back at midday to suckle the young pigs, and 
then returns to pasture until the evening. 

During suckling, it is advisable to give the sows a supplement of 
concentrated feeds : 0.600 to 1.200 of barley mash, dari or bran. 

{mi 
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After weaning, tlie young pigs are sent to pasture when the weather 
is fine ; care must be taken at the period of passing from suckling to pastu- 
rage or a stoppage in the growth of the young pigs will be caused ; to avoid 
this they should, for two months, be given a ration of crushed ox soakep 
barley mixed with dry grain. This feed, starting at 300 to 400 gms., 
is progressively decreased and ceases at the end of eight weeks. 

Castration should be done at the age of 3 or 4 months. 

In times of scarcity the animals are given additional food : from 

2 to 5 kg. of boiled beets and 0.5 to i kg. of dari, barley bran or maize 

per head per day according to age and the quality of pasture. 

The pasture lasts from 4-6 years, and the less rich the soil and the 
greater the number of head put out to pasture, the sooner it becomes 
exhausted. 

When the pasture and stubble suffice for feeding the pigs, rearing 
without the hire of feeding-grounds is very lucrative, requires no great 
outlay for buildings and does not interfere with the raising of cattle or 
sheep. The difficulty in this case is that of tending. 

The hiring of feeding-grounds in connection with rearing, — This 
system is followed by certain farmers from the end of October, when 

their own pasture becomes exhausted, until the middle of June, when 

harvest begins and the stubbles become available. 

The forest feeding grounds advantageous for swine-rearing are formed 
of the oak plantations in the districts of Tabarka, Sus-el-Arba and Bi- 
zeita. The cork-oak is the predominant species ; it fruits annually and 
the swineprefer the acorns of this species, which fall from the end of No- 
vember until the end of February. 

The zeen-oak grows in the cool soil of the valleys, fruits twice a year, 
and the acorns fall from the end of October until the end of December. 
To render them fit for consumption by the pigs, germination should have 
commenced, thus decreasing their astringency. 

The evergreen-oak grows in varying quantities with the cork-oak 
and its acorns fall from the end of January until the beginning of May ; 
they are the least sought after by the pigs. 

Dense and vigorous plantations of these three species of oaks pro- 
vide a good feeding ground ; the fah of acorns lasts from November to 
May. The underwood however should not be impenetrable, nor should 
the ground be too high or exposed to the north, also there should be 
springs or water courses which do not dry up before the middie of June. 

The feeding grounds are preferably leased to those dwelling along 
the forest border. Good feeding grounds are seldom available ; where 
obtained, the hirer must come to terms with the previous tenant as re- 
gards indemnity for the buildings which the latter has erect d. 

The authors give in detail the regulations for swine forest feeding 
grounds and a list of the charges incurred by leaseolders. Before sending 
herd to the feeding ground, the breeder shculd, by a careful inspection 
of the area, ascertain the number of pigs it can support, basing on the 
supply of acorns. The advice of the district forest-keeper and of an 
experienced breeder should he taken. The forest shelters of huts ore 

[®il| 
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constructed very roughly, near a spring or water-course, on soil which 
is not clay, sloping, and preferably in a clearing ; 3 to 3 % pigs are reckon- 
ed per sq. metre. 

The lecruiting of swine herds is fairly easy among the native tribes 
of the forest zone, but difficult from among the other tribes. Two swine 
herds are required per herd of 80-120 pigs. The wages are at present 
from 75 to 100 francs per swine herd for the 7-8 months of feeding. 

For the production of young pigs, the same variety of animals are 
used as in raising without the hire of feeding grounds : the births should 
take place in January-February or in July- August. A supplementary?^ 
ration of acorns or barley is given to the sows in pig ; likewise during 
suckling they receive in winter i %-2 litres of barley in the evening, and 
in summer, morning and evening, a ration of boiled beets and barley, 
the quantity increasing progressively from i Htre to 3 litres. 

The young pigs should not be sent to the feeding ground before the 
age of 4-5 months for fear of the jackals ; nor should they be sent there 
during rain, snow or hail, otherwise mortality is high. 

The herds on the feeding grounds should be carefully watched, for, 
if left to themselves, the native swine herds are very careless ; the owner 
should make frequent visits to the ground, count the animals, super- 
ntend the distribution of the supplementary ration, indicate the part of 
the ground where the herd should be led, etc. 

Stubble follows acorns. The breeder often makes arrangements 
vdth a large cereal proprietor for pasturing on the stubble from the mid- 
dle of June until 15 October. The proprietor takes over the herd after 
it has been weighed, and undertakes tending at his own cost. When 
the breeder takes back the herd, it is again weighed and the proprietor 
is paid half the value of the increase at a rate agreed on beforehand. Some- 
times the stubble is simply hired and tending is at the expense of the 
breeder. As far as possible stubble should be chosen where the animals 
find water for bathing during the heat of the day. The value of a stub- 
ble-feed depends on the quantity of feed-plants grown hy the soil in ad- 
dition to the ears of cereals and the texture of the soil. 

Between the fall of acorns and harvest there is a longer or shorter 
transition period according to the abundance of acorns and the spring 
rains. When the acorns are exhausted, rootable pasture should be pro- 
cured for the pigs or they should be given an additional feed of 300-500 
gms. of barley or bran. 

At weaning (2 1/2 months) the young pigs weigh 13 to 16 kg, ; at 
6 months, 20-30 kg., and at i year 50-60 kg., if they have been reared 
well on the half-sty system. The swine sent to pasture at the age of 
13-15 months weigh 50-60 kg. ; if acorns are abundant, they reach 70-80 
kg, at about 18 months. They are then half-fat, and are sold either 
to the butchers or to the fatteners, who keep them 30-45 days in the sty 
and then sell them fat or very fat ; sometimes the breeder carries out this 
latter operation himself. It is generally advantageous to deliver fat 
or very fat pigs, for the sale price per kg. is higher than for half-fat 
animals. 
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The active supervision necessary in half-sty rearing with hiring of 
feeding ground has led breeders to hire out the animals on the following 
conditions : 

The breeder supplies the herd, shelters, and stubble, and pays the 
hire of feeding ground. The landlcrd undertakes the rearing and super- 
intending, and receives half the profit realised on the herd. 

The financial results of half-sty rearing with hire of feeding ground 
are irregular. Generally speaking, for 100 swine reared and sold fat or 
very fat, the sale price of 75 covers expenses and that of the remaining 
25 represents net profit. 

The authors then deal with the chief diseases of swine, and which 
breeders should know how to recognize and treat, as the breeding farms 
are often far from districts where there is a veterinary surgeon. The 
follovdng are discussed : scab, lice, diarrhoea, angina, heat-stroke, foot 
and-mouth disease, the synij^toms of each disease being given and the 
remedies to be applied. P. D. 

Poultry, 

12. The Evolution of Potentialities in Chickens. 

PEZARD, Sand and Caridroii^. ^'evolution des potentialites chez la 
poulotte. Coniptes rendus des Seances de la Societe de Biologic et de ses filiales, 
Voi. XCII, No. 7, pp. 495-496. Paris, 1925. 

Ovariectomy causes the appearance of the cock’s plumage in the 
hen. It has been concluded therefrom that the male plumage exists 
in a potential state in the adult hen and that it is blocked by an ovary 
secretion. 

Certain breeds of poultry?' show precocious sexual dimorphism, dif- 
fering from the definite dimorphism. The authors have examined gene- 
ration G birds of the Silver Dorking x Golden Teghorn cross to fi.iid 
out whether the hen shows a synchronic male potential evolution, i. e. 
whether precocious ovariectomy is foUow'ed by the appearance of the 
adult male plumage or by that of the young male. 

The plumage evolution normally presents 3 successive aspects : 

(i) Chick down : lasting from 15-20 days ; aspect and colouring 
similar in both sexes. 

{2) Early plumage : in the young female bird this plumage at fi.rst 
has the form and pigmentation of the adult. 

(3) Adult plumage : the metamorphosis only takes place in the 
cock ; the final plumage becomes established towards the age of 3 months, 
the transformation requiring about i month, during which there is juxta- 
taposition of early and adult plumage. 

If ovariectomy be performed on a young pullet, she is observed to 
acquire the plumage of the 3^oung cockerel which serves as a check, and 
not that of the adult ^ cock. At a certain moment, the ovaryectomised 
pullet presents a remarkable case of mottling, for he shows three difier- 
ent plumages : {a) young pullet’s, (b) cockerel’s, (c) cock’s. 

[@«] 
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There is juxtaposition of an abnormal gynandxomoxpMsm (young 
pullet plus cockerel) and of a pseudo gynandromorpldsm (cockerel plus 
cock). 

Ovariectomy shows that the potentialities of the hen's plumage also 
apply to the precocious characters. 

The immature ovary exercises an endocrinian influence over the 
plumage, and consequently the hormonic action of the ovary must be 
considered as very precocious. P. D. ' 

613. Growth of Single Comb White Leghorn Chickens. 

Latimer, H. B. (Department of Zoology and Anatomy, University of 
Nebraska). Postnatal growth of the body, systems and organs of the single 
comb White Leghorn Chicken.- /ozz-ma/ of Agricultural Research, Vol. XXIX, 
No. 8, pp. 363-397, 21 figs., bibhography. Washington, D. C., 1925. 

In his experiments the author used single comb White Leghorn 
chickens, supplied by the Division of Poultry Husbandry, and divided into 
4 groups. From the beginning of the test the chickens received a mix- 
ture of maize and a paste, both purchased on the market. Afterwards 
the feed was placed in hoppers containing equal quantities by weight of 
the following : bran, bran plus maize gluten (hominy) , wheat oflals, ground 
oats and meat meal. 

As soon as the chickens were large enough, they were given a mixture 
of crushed grain: maize, oats, etc., and then, whole grain. They also 
had milk at their disposal. Later they were given, in addition to the 
usual ration of grain, a paste composed as follows : maize flour 6 kgs,, 
ground oats 6 kgs., wheat offals 4 kgs., bran 2 kgs., lucerne meal 2 kgs., 
meat offal 7 kgs., 34 charcoal, i % of common salt and 3% of 

bone meal. 

A complete autopsy w^as made on 100 normal chickens : 50 from group i, 
15 from each of the groups 2 and 3, 14 from group 4, and 6 older chickens 
as checks. 

The chickens in group i were weighed once a week ; those in the 
other groups every day at first, then 3 times a week. The weighings took 
place in the morning, before the chickens received their feed and were 
set at liberty. Those of the same group were weighed at the same time 
in order to determine as nearly as possible the average weight per chicken. 

In the choice of those selected for the autopsy, chickens of different 
ages were taken, the weight of which was as near as possible that indi- 
cated by Kirkpatrick as the normal weight of the chicken at the age 
in question. 

The author then describes in detail the process followed for determin- 
ing the weight of the different organs and the lineal measurements. 

The data collected on the* special cards for each of the birds subject- 
ed to autopsy then served for calculating and constructing the different 
curves and graphs contained in the publication. The author gives de- 
tailed information of the method adopted and the empiric formulae uti- 
lised in calculating the curves. 
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The principal conclusions arrived at through this investigation are 
as foEows : 

(1) The curve of postnatal growth and of the whole body of the 
chicken shows 3 chief phases : first a period of sHght growth, including 
a decrease in weight of short duration ; a second period of rapid growth, 
during which a difierence in body weight according to sex begins to show 
itself ; finally a third period of slow increase in weight. 

(2) There is a great difference in the weight of the head as between 
the sexes, probably due to the greater development of the crest and wat- 
tles in the male. 

(3) The increased weight of the skin (not including the feathers) 
is in direct proportion to that of the entire body : the skin forms about 
9 % of the net weight of the body. 

The plumage increases in actual and relative weight until sexual 
maturity ; then there is a decrease in net and relative weight and the 
growth curve of the plumage afterwards rather resembles that of the 
thymus. 

(4) The muscular system increases from 21.22 % of the weight of 
the body, up to 50 % in the case of in adults. 

(5) At the beginning, the skeleton increase in weight a little less 
quickly than the entire body ; it is ii % of the weight of the body in 
the male adult and 8 % in the female. The weights and lineal measure- 
ments show that the skeleton of the female develops more quickly 
than that of the male. 

(6) The digestive tract and its dependencies (pro ventricle, gizzard 
and intestines, pancreas) show an initial increase in relative weight of short 
duration, followed by a slight decrease of this weight np to maturity. 

The empty digestive tract reaches a maximum of 18.5 % of the body 
weight at the age of 6 days, decreasing to about 5 % of the body weight 
in adults. 

The weight of the contents of the digestive tract is extremely vari- 
able. The vitelline sac was found in ah the dissected chickens up to the 
38th day inclusive ; with one exception, it was afterwards found in 
chickens until the 237th day. 

Mbckee's diverticulum is always present. 

{7) The liver decreases in weight from a maximum of 6.2 % of 
the body weight in all the young birds to about 2.5 % of this weight in 
adults. Its weight increases considerably in the older birds, and especi- 
ally in fat hens. 

(8) The weight of the trachea and lungs varies, and shows a de- 
cided difference according to sex, being higher in the adult male chickens. 

(9) The heart shows a considerable increase, both in actual and 
jjer cent age weight, this increase taking place at the end of the growth 
period, commencing when the gross weight of the body reaches 1400 gms. 

(10) The upper portion of the cnrve representing the actual weight 
of the thyroid gland is entirely concave. The % values vary from the 
moment the gross weight of the body raaches a minimum of 200 gms. 
until it reaches a maximum of 400 gms. 
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(11) Botji the relative and absolute weight of the thynuis increases 
until maturity, then shows a retrograde movement, decreasing in relative 
and absolute weight. These modifications are more closely connected 
with age than body weight. 

(12) , The suprarenal glands and the pituitary gland vary 
somewhat in weight, but do not show ay difference as between the 
sexes. 

(13) The kidneys show a decided initial increase from 0.6 % on 
the day of hatching to 5 % of the body weight at the age of 5 days ; this 
initial increase is followed by a slovr decrease to about 0.6 % of the body 
weight in adult birds. 

(14) The ovary, oviduct, testicles, comb and wattles vary great- 
ly in weight. These organs have a tendaiicy to form a growth 
curve of 4 phases, with a notable acceleration of increase at the age 
of puberty. 

{15) The brain, backbone and pupils of the eyes quickly increase 
in weight at the start, and afterwards more slowly. The relative weight 
(%) of these organs does not show an initial increase, hut gradually de- 
creases from the time of hatching. 

P. D. 
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Irrigation. 

614. Ttie Relation betw^een Water Supply and Plant Growth on Irri- 
gated Land. 

SutroN W. C. South African Irrigation Magazine, VoL III, No. 4, 
pp. 275-280. Pretoria, 1924. 

The irrigation farmer is faced with the problem of how the crop 
mil respond to the application of water, and how rapidly it will consume 
the water stored in the soil. The author’s investigations were carried 
out to determine the relation between crop yield and the amount of water 
used by the plant in growing to maturity. 

Various areas were reserved for the experiment : in one the soil was 
uniformly fertile, another was of average fertility and a third was uni- 
formly poor land. A very large number of plots were employed, to which 
were given difierent quantities of water. The results were plotted out 
in graphs, as shown on page 912, from whidi it is seen that in the case of 
wheat, on fertile land the maximum 3delds was obtained with about 21 
in. of water, for average soil 22 in., and for poor land about 26 in. 
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Fig. 13 1. — Relation between quantity of water 
used and yield of wheat. 

X =» Yield in pounds per acre. 

Y s= Total quantity of water absorbed in inches (sum of 
soil water and irrigation water absorbed bj’' plant — 
rainfall 4 ^4 inches). 

A = Fertile soil : B — average soil : C = poor soil. 
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Fig. 132. — Quantity of water used and 3?ield of crops on 
average soil. 

X = Yield per acre. 

Y — Total quantity of water absorbed in inches (irri- 
gation and soil waters). 

Rainfall : potatoes 6 ins., lucerne 5 ins., cereals 4 ^ ins. 
B = potatoes (tons) ; B == oats : F == wheat ; G = barley; 
H = lucerne (tons( , T — pounds : T tons. 

I = Potatoes; II = lucerne; III = cereals. 
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From tie curves it is seen that the yield increases with the increase 
of water, up to a certain point, after which further application of water 
causes a reduction in yield. It is generally sound policy to apply less wa- 
ter than the amount necessar}^ to produce maximum yield per unit area. 
The irrigator should tiy^ to stimulate the yield of that part of the crop 
which is of greatest value, as this can be controlled to a considerable extent 
hy the time of application of water; e.g., irrigation at the wrong time 
will stimulate the growth of the straw of wheat, rather that the grain. 

The collection of data and preparation of charts will indicate the total 
amount of water that a fanner can economically nse under an efficient 
scheme of irrigation. The value of such figures is of the utmost importance 
in controlling sound economic proportioning in the design of an irrigation 
scheme. W. S. G, 

615. A Short History of Irrigation in South Africa. 

LlNSCOi;a^, C. O. South African Irrigation Department Magazine, Vol. Ill, 
No. 2, pp. 50-58. Pretoria, 1924. 

i The author gives a brief outline of the first settlement at the Cape 
n 1652, and passes on to the year 1820 when 4000 farms were allotted 
to British settlers, about which time irrigation spread rapidly. In 1900 Sir 
Il'illiani Willcocks was sent out by the Government to examine the irri- 
gation possibilities of Cape Colony, Orange River Colony and the Trans- 
vaal, and in 1923 the Irrigation Department was formed. 

The potential irrigable area in the Union of South Africa is given as 
3 000 000 acres, of which area a little over 25 % is now under irrigation. 
The present total storage capacity is 25,220,000,000 cubic feet. In many 
districts new constructions and extensions of present irrigation works are 
taking place. W. S. G. 


Methods of Cultivation, 

616- Cultivatioja of Wheat in Austria by the Spaced-Row and Hoeing 
System. 

I. — PsiMi'rz (Oekonomieverwalter). Die Getreidehackkultur, figs, 12, 
pp, 24, Verlag Gerold, Vienna, 1924. 

II. — Groysbbck (Gutsbesitzer). Die Hackkiiltnr des Getreides mit 
4 ckerbeetkultur, pp. 27. Vienna, 1924. 

III. — Pexmi^ (Oekonomierat), Hackultnr. Die Agrarische Woche der 
Landes-Landwirtschaftskammer 19. bis 23. Mai, 1924, pp. 5. Vienna, 1924. 

IV. — AubrechT (Konsuient fiir Pflanzenbau). Die Hackultnr beim Getrei- 
debau. Miiteilungen der Niederosterreichischen Landes-Landwiftschaftskammeff 
No. 9, p. 2. Vienna, 1923. 

V. — ScHiBSsa:n,Refomi-Getreidebau, published by the Author at Klein- 
Soell, Post Kundi, Tyrol. 

VI. — Schriften des Vereins zur Forderung der Ackerbeetkultur in Uiiiz. 



FARM ENGINEBIONG 


853 


VII. ■— Merkblatter der BeratimgssteUe flir Ackerbeetkultur in Wien, 
U'l, Diestlergavsse 10. 

VIII. — Merkblatt des Buiidesministeriums fiir Heeresweseii fiir die 
eliiiiesische Ackcrbeetkiiltiir, 2, 1260 der Abt. VII, 1922. 

IX. — PAWiyiK (Gutsdirektor) . Brfahrungeii init der Hackkiiltur. Wiener 
landwirtschaftMche Zeitung, No. 81, p i, 3rd October, 1924, Vienna, 

X. — MiIDFERHavser (Direktor der landwirtschaflichen Sciiiile in Wie~ 
gelsdorf. Brgebnisse der Getreidehackkultur an der landwirtschaflichen 
I^andeslehranstalt in Wiegelsdorf. Weiner landwirtschaftliche Zeitung, No. 81, 
p. I. Vienna, ,1925. 

Encouraged by the results which had been obtained in Germany 
bgyrowing wheat in rows with wide spaces between, and also by the 
teaching of Demschinsky, many farmers in Austria have been engaged 
for years with the question of the introduction of the hoeing system 
into the latter Country. The effort to increase field production and 
thereby improve the food supply has also helped in this direction. 

The method may be carried out in 
three ways : the first is to try the old 
method followed in China of frequent trans- 
planting, and repeated earthing up of each 
separate plant, and to bring this method 
into general use. The tests however have 
shown that this practice may be followed 
in gardens, but that the greater expenditure 
for labour is out of proportion to the in- 
crease in yield. Small field tests have 
shown that this process after a long trial 
has not been attended with the desired 
results under the more unfavourable soil 

conditions found in the dry Austrian cli- ^ — 

mate. ^ — 

The second tendency is towards the r - n 

siiigle grain sowing by specially constructed ^ 

seed drills. The field must be cultivated ^ 

and the wheat earthed up. This method ^ 

also failed to give the desired results. The — — ' 

sparsely sown grain was to a large extent * 

exposed to the attack of animal pests, fig. 134. — « = direction of 
and as gaps could not be avoided, either furrow, 

through the macliine not working in places 

tr through the low germination of the grain sown, many places on 
ohe field remained vacant. Hence yields fell and weeds flourished. The 
slight rainfall, averaging 500 mm. yearly in the principal corn-growing 
districts of Austria, hindered tillering, and the development of eats and 
grains which had formed, hence yields were seldom large and often poor 
in quality. 

pn} 








Fig. 133. — Method of hoeing 
a direction of furrow. 
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In the third method followed, the usual push - wheel drill was 
used. As a variation from the ordinary sowing, however, some of the 
seed-drill shares were removed. For sowing in rows whit spaces between, 
ever}^ third share was taken ofi and only two left to work (a), so that a 
series of rows are formed with spaces between, and thus cultivation can 
be properly done. 

For sowing in widely-spaced rows, every second share is taken off, so 
that only the alternate drills (a) function. Thereby regular, wide spaces 
are left between the row's of wheat which are hoed. 

In ordinary sowing, the soil always remains untilled between each 
double, dense row. Here there is no aeration, earthing-up or weeding ; 
hence yields are much smaller than when sowing is done in widely- 
spaced rows, and most farmers have abandoned the former method. 
Only fanners w-ho are anxious not to lose a row of germinating 
corn, to compensate for any loss which may arise, as for instance 
through wintering and frost, still keep to it, for in this case they 
still have the corn of the second row, which is not the case when 
similar losses accour in spaced-row sowing. But these considerations are 
of no practical importance. 

Spaced-row sowing has mostly come into favour. It can of course 
only be done where the soil is well tilled and not over-run with weeds, 
where good seed is used and careful cultivation of the wheat is possible. 

Basing on experience gained up to the present, about the following 
quantity of seed is grown per ha: 


kg. 

winter wheat lOo 

” barley go 

iye 100 

summer wheat . go 

barley go 

oats 3o 


These quantities are 40 - 60 % less than those used in ordinary 

machine- drill sowing. 

Field crops sown in autumn are cultivated in the autumn and spring. 
Winter wheat, which responds especially well to hoeing, is, where possible, 
again hoed in spring after about 70 kg. of nitrate of soda per ha. have been 

applied to the soil shortly before. 

For spring crops it has been found necessary to sow very early, so 
that hoeing may follow at a time when the winter moisture is still remains 
in the upper soil layers at the disposal of the young plants, as they need 
this for a strong stem growdh. 

Oats respond to row-sowing better than barley or summer wheat 
bemuse they have a stronger stem growth. Winter crops are always 
better than those sown in spring. 

[•!«] 
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After several field tests, carried out on a large scale at Immeiidorf, 
the tillering of winter wheat, after spaced-row and ordinary machine- 
sowing, was on an average as follows : 

spaced rows ordinary machine-sown 


27 plants with 

I 

stem 


27 

stems 

142 

plants with i stem 


142 

stems 

25 

2 stems 

= 

50 

»» 

15 

” ”2 stems 


30 


19 ” 

3 


= 

57 


3 

” ’’ 3 ” 


9 


g j) 

4 


= 

32 


5 

- 4 - 

= 

20 


1 

5 

a 


5 


2 

„ » 5 

= 

10 


3 ” 

6 


= 

18 


167 

plants with a total 

of 

21 1 

stems 

2 

7 


= 

14 

»» 





2 ” 

9 


= 

18 







I 

10 

9 > 


10 







I 

II 



II 







1 

^9 



19 







90 plants with 

a 

total 

of 

261 

stems 







The average stem growth with spaced rows was therefore 2.9, with 
ordinary sowing, 1,2 stems. 

On the Immendorf estate, the winter wheat yields in 1922 were eleven 
times the quantity of seed sown by the ordinary method, and 24 times 
that shown in spaced rows. 

In 1923 ordinary sowing gave a 14-fold increase, and spaced rows a 
26-fold increase. 

In 1924 the proportions were : ii times the ordinary, as against 
19 times by the spaced row method. 

Even in this comparatively infavourable year the yields per joch 
(i joch ~ 0.5754 ha.) were: 

980 kg of grain from 86 kg, ordinary sowing, and 1112 kg from 56 kg 
spaced row sowing. 

Summer barley 1922 : 


Ordinary sowing 

Spaced row ” 

Winter rye 1924 ; 

Ordinary sowing 

vSn miner barley 1924 : 

Ordinary sowing 

Spaced row '' 

Oats 1924: 

Ordinary sowing 

Spaced row ” 


88 kg. seed, 1300 kg. yield 
60 '' 1400 '' 

104 kg. seed, 1050 kg. yield 

84 kg. seed, 1090 kg. yield 
48 1224 '' 

65 kg. seed, 1020 kg. yeld 

40 '' '' 1210 


In most cases the cost of hoeing was covered by the value of the seed 
saved in sowing, so that the increased yields of grain and straw represent 
a net profit. 
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The following results obtained in practice are also worthy of attentions 
wheat grown in spaced rows has a stronger stem and does not lodge so 
easily as the other, 

PAwniK reports the following test and its results : 

On a field in which mangolds had been grown and fertilised with stable 
mamiie and potash the previous year, oats were grown, in Iocs I and II in 
rows with a distance of lo cm. between and in lot III, with a distance of 
20 cm. betw^een the rows. No preliminary treatment was applied to lot I. 
Lot II, after the germination of the oats, was harrowed with a heavy 
iron harrow, and lot III was hoed once. 

The yields per ha were as follows : 



Grain 

Straw 


kg. 

kg. 

Lot I (untilled) 

. . . . 14.8 

25-3 

” II (harrowed) .... 

. , . . 15.2 

29.2 

” III (hoed) 

. . . . 18.2 

43-9 


In contrast to these favourable results, other less satisfactory ones 
were occasionally obtained. But the latter was mostly the case only when 
the field was hea\dly overgrowm with weeds, which, in the wide spaces 
between the wheat obtained more light and grew better. An excessive 
growth of w^eeds, therefore, to the detriment of the w^heat was observed 
especially where hoeing was not done at the right time. A high earthing up 
of the wheat when in dry surroundings and with a light soil, also proved 
to be a mistake. Through earthing-up, tillers of the young plant were 
covered, and root-laterals and new tillers developed. But as there was 
not sufficient moisture in the soil to furnish a proper supply of water to 
these shoots, they could not develop, or only at the expense of the other 
stems. Scarcely so much straw therefore was obtained, and less and, 
especiall3% lighter grain, than by the ordinary method. Where the soil 
was hoed but not ridged, these unfavourable results did not occur where 
a good quality of soil rendered possible vigorous stem-growth. On quite 
poor soils, as for instance the grounds of the Agricultural Station at Wei- 
gelsdorf, a \dgorous stem growth is not usual. There the yields from a 
thin sowing are much below those obtained from the customary thick 
sowing. 

The yields obtained per ha. were : 


ordinary sowing. ...... 

sowing in rows (every 3rd 

share taken ^ off) 

spaced rows (alternate shares 
taken off) 


Rye 


straw 

kg. 


kg. 

19.60 


56.20 

14.34 

(hoed twice) 

51-00 

13.40 

{ ” ” ) 

43.60 


Fig. 136 (Plate LX) shows a simple, light hoe, which can be so turned 
by the driver as to avoid damaging the rows. The hoeing gear is fastened 


[SIC] 
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by a bolt to the fore-carriage. To ensure easy running of the gear, left 
and right of tliis bolt is a smooth iron bar (S), on which the gear slides 
backwards and forwards. 

The method of working is shown in fig. 135, and Fig. 137 (Plate LX) 
shows how the macMue works. It is built according to the plans of 
Immeiidorf (Lower Austria) by the Ora 'b Babenbergerstrasse 5, Vienna I. 



Fig. 135. — Hoeing gear. 

Detailed plan of hoeing gear, which is pivoted by the bolt Z to the forecarriage. The 
position of the gear is set over to the right. The arrows show how the gear can be brought 
over to the left. In order to lighten the weight on the steering-gear, 2 guiding rods (F) are 
fastened to the apparatus, whicli move backwards and forwards on bar (S) which is connect- 
ed strongly with the fore- carriage. 

Besides this apparatus, there are many other types in use, e.g. small 
2-wl'ieel machines (Plate LXl, fig. 138). Plate LXII, Fig. 139, shows 
cultivation with an ordinary seed drill, from which every second drill has 
been taken off ; Fig. 140, the condition of the wheat after hoeing. Figs, i^j i 
and 14:3 (Plate LXIII). the same after the formation of the ears. These 
figures show the excellent growth and vigorous development of all parts, 
in fields under the hoeing system. 

Field with few weeds can be hoed with machines. Those overgrown 
wiith weeds must be hoed by hand. 

Soils poor in nutrient matter and water cannot produce vigorous 
tillering of wheat grown thickly in rows. On such the advantage of hoeing, 
especially that in which earthing up promotes stem growth, was not realised. 

The hoeing method is being more and more adopted in Austria, but 
tests and investigations to an increasing extent are still being made in 
order to find out the most favourable climatic conditions of the hoeing 
system, H. K. 
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617. Mechanical Tilage on Sugar Plantations, 

Dash, Prof. J. S. (Imperial College of Tropical Agriculture, Trinidad), 
Tropical Agriculture, Vol, i, No. 7 » PP- 108-110. Trinidad, 1924. 


The main purpose of this article is to draw the attention of planters 
I recent developments in the use of machinery, especially with respect 
to tillage and cultivation on sugar plantations and in connection with 
other tropical crops. 

The most important object of tillage is modification of soil structure, 
which affects retention of moisture, aeration, heat absorption, etc., and 
through these the biological and chemical processes of the soil. 

By the adoption of machinery the tillage of cane land can take place 
during the drier months, instead of partly during the rainy season, 
thus lessening the risk of damage to clay soils. Barger areas can be worked 
in a given time and increased crop yields can be obtained. 

Labour conditions, even in the tropics, are becoming worse, and 
the introduction of machinery increases the output per man. 

In Hawaii 90 ploughing is done by steam ploughs ; a recent 

introduction is a tractor-drawn planting machine which can plant six 
acres of cane per day. Another new implement is the « Killefer » subsoiler, 
of which there are now about fifty in Hawaii ; this is a heavy-draught 
plough requiring a 60 HP.-tractor to break up a hard pan at a depth of 
22 inches. This implement has been successfully used in British Guiana 
where is has been hauled by a cable. 

In Porto Eico the Storey plough is employed, a new implement which, 
instead of share and mouldboard is equipped with revolving knives at- 
tached to rotary drums ; these knives stir and pulverise the soil to a depth 
of 8 to 24 inches and leave a fine mulch on the surface. Prom 5 to 10 
acres per day can be worked. 

The Howard sugar cane trash cutter and plough has a combination 
of knives and revolving cutters, which cut cane trash into short lengths, 
and the trash is then buried by a set of ploughs attached to the rear of the 
machine. 

In Trinidad a heavy disc harrow has recently been employed, fitted, 
with 30 inch discs. This has been found to be more efficient than the drag 
t>^e with spikes, and cuts up the trash into short pieces which can then 
be covered by ploughs. On one estate, with two sets of ploughs and one 
set of harrows, drawn by a Fowler engine, 700-800 acres can be worked 
in four months, at an approximate cost of £ 3 per acre for ploughing and 
harrowing inclusive of labour, fuel, repairs, etc. 

The author alludes to the loss of time caused by breakdowns, 
delays in starting, etc., which may amount to as much as 20% of 
total w^orking time. By instituting a daily report system to check 
the work of each driver, better supervision of the machines has 
resulted and much time has been saved. 

W. S. G. 


[SIT] 
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Fig. 137. — Machine ready for hoeinj 






Fig. 138. — Hoeing a wheat-field with the siiigle-wlieel hoe 



Fig. i-to. — Wheat-field after hoeing the previous year. 





Fig. 142. — Oat-field 14 days after heading. 



FARM ENGINEEKCNG 


859 


618. Trials of Siib-SoiMn^ 1924 , 

Journal of the Ministry of Agriculture, Vol. XXXI, No. 10, pp. 925-930, 
tables 6. London, 1925. 

The Ministry of Agriculture (London) in cooperation with the East 
Anglian Institute of Agriculture, in 1923 laid down a series of sub-soiling 
trials in Essex and further plots were subsoiled in Oxfordshire in 1924. 

On a sand and gravel field subsoiled to a depth of 5 in. an increased yield 
per acre was given of potatoes, worth from £i5-£20, and a barley crop 
following the potatoes was valued at £6 17s iid per acre more than the crop 
on plots only ploughed. Where the subsoiling was deeper (7 in. to 9 in.) 
the increase was less. 

In the case of heavy land, with oats grown on plots subsoiled to a 
depth o£ ^ in. j y in. and 9 in., the weights of grain were respectively, 23.4 %, 
31.9 % and 25.9 % niore than those of the control plot. The weights of 
straw were 26.8 %, 36.9 %, and 38.7 % more than those of the land not 
subsoiled. W. S. G. 


6x9. Experiments with Fallow in North- Central Montana. 

Morgan, G. W. United States Department of Agriculture Bulletin No. 1310 
pp, 15, tables 9, Washington, D. C., 1925. 

In the bulletin are given the results of experiments with summer 
fallow, from 1917-1923 inclusive, at the Assiniboine Field vStation. The 
climatic conditions during the above period were generally unfavourable 
to crops. 

Land which lies over the season in a cultivated condition without, 
however, bearing a crop, is known as summer fallow ; the system is chiefly 
confined to arid and semi-arid regions. 

The soil, a sandy clay loam, on which the experiments were made 
is unirrigated land at an altitude of about 1600 feet. The average pre- 
cipitation from 1880 to 1923 was 13.33 inches, but for the 7 year period 
■of the ex|3erinients it was only 11.26 inches. 

The yield of the wheat, oats and barley averaged higher on fallow 
than on disked maize fields or on land cropped continuously with small 
grain . 

The total yields of maize (stover and grain) from fallow were about 
1000 lb. more than with any one of the three best methods of continuous 
maize growing, but maize grown on .spring ploughing, autumn ploughing, 
or subsoiling was produced more economicaUy than that grown on fallow. 

The yields of oats and winter wheat after green-manure crops were 
about half those after fallow. 

Ploughing 8 inches deep for fallow was more profitable with oats, 
barley and whiter wheat than ploughing 4 inches deep, or ploughing 8 
inches and snbsoiling 18 inches. Subsoiling gave higheVyields of oats than 
8 inches ploughing, but the increased yield was not enough to pay for the 
- additional cost. W. S. G. 


14 . — A}:r. im. 
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620, Spacing Experiments : a New Method* 

Hari^anb, Prof. S. C. Tropical Agriculture, Vol. II, No, 3, p. 67. Trini- 
dad, 1925. 

The yield of a crop is mainly determined by the interaction of tlie two 
factors, yield per plant, and number of plants per acre. Wlieii a crop is 
introduced into a new country it is very important to ascertain the optiniiini 
number of plants per acre. For this purpose the author has devised a 
spacing technique which is easier to carry out than the method of plots, 
each devoted to different types of spacing. 

The method consists in spacing the plants along a row in a series of 
gradually diminishing distances, for instance, from 30 inches at one end 
of the row to 3 inches at the other. The distance between the rows is 
kept uniform ; other experiments may be made in which the distance 
between the rows is varied. 

To ensure a smooth curve the mean yield of not less than 50 plants 
at each spacing should be taken, and if possible the probable error of 
each series calculated. 

The results may be shown in a curve in which number of plants per 
acre is plotted against yield per plant and yield per acre. 

The results will fall into a curve which will ascend until the optimum 
spacing is reached, and will fall as the spacing becomes too close. 

Preliminary experiments indicate that the method may be of wide 
application. W. S. G. 

Machines and Implements, 

621. Recent Innovations in Farm Machinery. 

Bond, J. R. The Scottish Journal of Agric^tUure, Vol. VTI, No. 4, pp. 357- 
364, plates 2. Edinburgh, 1924. 

Rotary Tillage, Various attempts have been made to devise a machine 
which would produce a fine tilth in one operation. The application of the 
principle of rotary tillage or fraizer work is attributed to Mechwakt of 
Budapest, but the machine best-known to British fanners is that of Simar, 
made in Switzerland. In the Highland Society’s trials in 1922 the report 
on the SiMAR Rototiller was as follows : On unbroken stubble the machine 
pulverised the soil thoroughly to a depth of 8 inches, and left a loose mould 
10 inches deep. On dirty land the surface weeds were thrown out and 
left clean on the surface. It was considered to be a very useful inacliiiie 
for autumn cleaning of dirty land, but not suitable for grassland as the 
turf was broken up and left on the surface. 

On soil in a suitable condition the machine extracts weeds and pro- 
duces an ideal seed-bed in one operation. 

Tke Retn Drive I factor. This machine, made by Messrs. FowI/ER 
of Feeds, has been developed in Australia, It is a two-wheeled tractor 
rigidly coupled to the implement that it is required to haul. By means 
of the reins the driver, who is seated on the implement at the rear, can cause 
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the motor to advance, back, stop, or turn. It is very bandy for working 
in confined places. The driver has both the working implement and the 
tractor in front of him, also, he is free from the vibration and noise of the 
tractor. W. S. G. 

622. Recent Developments in Oil Palm Macliinery. 

Baton, B. J. Malayan Agricultural Journal, Vol. XII, No. 12, pp. 382-393, 
Kuala humpur, 1924. 

The problem of the best type of machinery for the treatment of the 
oil palm fruit, involving the separation of the pericarp from the fruit and 
extraction of the palm oil from the pericarp, has been under consideration 
for some years. The author has studied the plant shown at the British 
Empire Exhibition and is of opinion that the problem has been solved sa- 
tisfactorily. 

The processes of Manlove, Alliot and Co., and Culley Expressors, Etd., 
are fully described, with details and cost of plant. The essential difierences 
between the two processes are that, in the former the whole fruit is treated 
direct in the centrifugal extractors after digestion with steam at low pres- 
sure, whereas in the Culley process the pericarp is first separated in a spe- 
cial machine, after the fruit has been heated in a digestor, with no direct 
contact of steam. From actual experience with pahii fruits treated 
either with boiling water or low pressure steam, the author does not con- 
sidr that decomposition of the oil is likely to result from contact with low 
pressure steam. 

The treatment of pericarp alone in the Culley centrifugal extractors 
gives a larger output from these machines, since the nuts are not introduced, 
but an extra operation, that of depericarping, is involved, which requires 
a special machine, W. S. G. 


RUKAE ECONOMICS. 


623* The Importance of the Cultivation of Roots in the Organisation 
of Farming, 

Meunzing-ERR (Hohenheim). Die Bedeutung des Hackfruchthaues fiir die 
Betriebsorganisation, Mitt&ilungen der D. L. G,, XE. Year, No. ii. Berlhi, 
March, 1925. 

High cost of labour, low prices of farm products, lack of working 
capital and credit, are characteristic of the present condition of German 
agriculture. It is not surprising that many farmers, owing to the ne- 
cessities of the moment, try to force their soil to yields more, even if by 
this expedient they damage the future prospects of their farms. 
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Tke author's object is to show that the cultivation of roots, tlioitgli 
the cost of labour is more and the return less than more extensive cropS|» 
is yet absolutely indispensable for the general good of all the crops in 
the rotation and that without roots the other crops will produce less. 

The author shows by means of tables the average cost of production 
for each crop grown on the farm of the Agricultural High-vSchool atHo- 
henheim over a period of 30 years. As a unity of measure for the work 
done he does not employ monetary unities but “ normal men-days 
{Woman's work == man's day) and normal horses'-days " (4 oxen 
== 3 horses). 

Costs of production per ha^ in men-^days and horses-days. 


Hoots 1 21 50 

Rape and leguminous plants 61 30 

Wheat. 39 20 

Headow-land 25 ii 


It is seen from this that roots require more labour, both from man 
and team and that the cost of roots is three times as high as for corn. 

Labour is no doubt to-day the greatest expense in farming ; after 
it comes manuring. Here too, roots are the most expensive of all, rape 
and leguminous plants occupy the second place, corn the third and mea- 
dow-land the fourth. 

The author then considers the cost of the seed of the different crops, 
in which relation also, potatoes with a cost five times as high as that of 
wheat present an unfavourable result. 

The costs are compared with the gross monetary returns. Over 
an average of 30 years at Hohenheim there were harvested ; 27.3 double 
quintals of wheat ; 27.0 double quintals of oats ; 175 double quintals of 
potatoes ; 300 double quintals of sugar beets. If the total cost is com- 
pared with the rough produce, it results that the relation of cost to 
gross return of money is : 


Excess of returns 

Crop Total cost Gross return over cost 

Wheat 353 630 278 

Oat 320 473 152 

Potatoes 854 918 64 

Sugar beets 836 960 134 


It must be stated that the Hohenheim sods are decidedly com soils 
and are not good potato sods, which makes the results somewhat unfa- 
vourable to the latter. 

The data show that the cost is so high with roots that, if marketable 
products only are considered their gross profit remains far behind 
that of cereals, particularly wheat. The difference becomes stiU 


more 
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unfavourable, when the relation of expense to gross profit surplus is con- 
sidered, for example : 


Wheat 100 : 79 

Oat 100 : 48 

Potatoes loo : 8 

Sugar beets 100 ; 15 


Hence, wheat and oats, with a mixiimum of risk and the smallest 
expense, yield a relatively the largest surplus. But they are only fa- 
vourable — and therein lies the invaluable character of root-crops, which 
does not appear from the figures — when corn is grown in rotation with 
roots. If the influence of roots were ehminated, such high yields for wheat 
and oats (an average of 31.5 double quintals, relatively 337 double quin- 
tals in the last 13 years) could never be attained. The result would then 
be quite different, for without roots the soil would need such quantities 
of artificial manure, that it would soon be impossible to increase the yield 
of cereals by forced increase of artificial manuring. 

Replacing the expensive potatoes or the sugar beets by rape or le- 
guminous plants does not have so good an effect, nor is the result so cer- 
tain. Laying down a large extent of land to grass is only advisable where 
the soil makes such a course necessary. To change good arable land 
into meadow land would be short-sighted and would alter the general 
relation of prices, to the disadvantage of cattle production, to which 
the farmer who had followed this policy would turn. 

In considering the unfavourable figures shown actually by roots, 
one must not overlook the advantages to other crops of the cultivation 
of roots and therefore the words of Rumxer concerning the cultivation 
of roots are still perfectly justified : '' The cultivation of roots is 
the base and the lever for the introduction of a higher and more inten- 
sive cultivation of the soil, for larger yields of the land and an increased 
production of cattle. It is the high school of modern intense agricultural 
development and hence one. of the most important factors of the pos- 
sibility of supplying by our own production our requirements of bread 
and meat. "V^osoever raises the axe against this point and damages 
this base of our existence, does us a vital injury 'b H. I. H. 


624. A Study of Farm Organization in Central Kansas. 

Grimes, W. E., Hodges, J. A., Nichous, R. B,, and Tapp, J. W. United 
States Department of Agriculture Bulletin No. 1296, pp. 74, figs. 31, tables 35. 
Washington, D. C., 1925. 

The authors have made an intensive study of the organization and 
working of a number of representative farms. The information obtained 
forms a basis for judging the suitability of different combinations of enter- 
prises, deciding which combinations should prove most profitable under 
varying market prices conditions, and indicating how efficiency in the 
different operations may be attained. 

[C®4] 
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The area selected is described, labour and material used in ciop and, 
livestock production are discussed. The principles governing choice of 
farm enterprises are dealt with, and the application of those principles. 

Various aspects of the problems discussed are illustrated by p'aplis. 

W. S. C. 

625. Agricultural Valuatioiis. 

Bordiga O. (Professor of Rural BJconomy and Valuation and Agricultural 
Accountancy at the Royal High School of Agriculture at Pottici). Ifattato 
di stime rumli (Treatise on Agricultural Costings). 3rd and completely revised 
edition. VoL I, p. IV +436, 1923 ; Vol. II, p.‘ IV+396. Della Torre, 
Portici, 1923. 

The third edition of the work of Prof. Bordiga was eagerly awaited, 
as the two previous editions {1891-3 and 1907-11) were out of print. It 
is distinguished by ; the bringing up to date of the information given, in 
which full account has been taken of the economic phenomena which 
began after the war and of recent legislation on the subject in Italy, ac- 
companied by figures and methods of valuing ; by the more extended in- 
formation preparatory not only to the making of valuations, but also to 
the investigation of farm management as applied to the most extended 
form of agriculture ; by the concise but complete description of the econo- 
mic-agricultural conditions of the various regions of Italy, of which half 
a century's teaching and professional experience has given the author a 
profound knowledge, enabling him to indicate the sources of all the infor- 
mation supplied under this headings. 

After some chapters treating of the history of Valuation and its gen- 
eral principles, the author, in Voi I, deals with : Agricultural, agricultu- 
ral-industrial and livestock products ; market prices ; the yield and cost 
of human, animal and machine labour ; farm management. Vol. II : 
Methods of making valuations, valuation of land with a view chiefly to 
purchase and sale. Methods of valuing landed estate ; valuations in 
various public and private interests ; valuations of land under permanent 
cultivation ; forest valuation ; estimations regarding water, improvement 
of land, damage caused by hail, fire, industrial contaminations, etc. 

Each volume concludes with an alphabetical analytical index and 
a numerical index. 

The work is especially intended for surveyors and valuers, those 
holding degrees in agricultural science, civil engineers and scientific agri- 
culturists, teachers of agriculture and valuation, students of economic- 
agricultural management, proprietors, and managers of country estates. 

F. I). 

626. The Profit Yielding Capacity of Farms with Regard to Recent Va- 

iuation for ' Income Tax of Agricultural Properties, Large, , Average 

Sized and Small. 

RotkbgBU W. Die Reutabilitat der laudwirtschaftlichen Betriebe mit 
Rucksich auf die jiiugste Einschatzung der laudwirtschaftlichen Gross, 
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Mitteiund Kleinbetriebe zur Vermogensteuer. Jahfbiicher fur N alionalokommie 
und Statisiik, Vol. 122, No. 5, pp. 634-639. Jena, 1924. 

In the article the author emphasizes the fact that the valuation of 
agricultural holdings according to the returns only, cannot be considered 
as sufficient, the size of the holding has also an important bearing on the 
net return. He shows that the net return per unit of area of equal qual- 
ity may be much higher with a small holding than with a large. This 
is already clear from the fact observed when land is bought or rented, 
viz. that the price per hectare of a small holding is much higher than that 
of a larger one. 

When it is remembered that the self supporting agricultural holdings 
of large or average size predominate everywhere with the leading 
civilised nations, it is clear that it is not enough to estimate the yield 
of holdings without taking account of their category. A great difference 
of opinion however exists as to the size which is economically the most 
advisable. Aerebob has summed up the essential point of the question 
in the following remark quoted from his '' Allgemeine landwirtschaftliche 
Betriebslehre From a point of view of the advantage of the individual 
there is no such thing as an absolute superiority of large, average-sized 
or small property. This superiority on the contrary varies in each case 
according to market conditions and according to natural and particularly 
personal circumstances 'h H. J. H. 

627, The Cost of Production of the Sugar Beet in Hungary. 

Frack, L. (bandesinstitut fiir landw. Betriebslehre, Budapest). Wiemy 
landwirtschaftliche Zeitung, Year 75, No. 6054. Vienna, 1925. 

The author gives an account of the change in the working conditions 
in connection with the cultivation of sugar beets during the post-war 
period and shews by means of a table the increase of the cost of produc- 
tion for each item of working expenses, to which corresponds a fall in 
the prices given for the crop produced. 

The total cost of production for sugar beets before and after the war 
is shewn by the following table : 


Cost of production per '' Kadastral yoke (i). 



f Before the 

war 

In 1924. 

Veld of beets (taken as) 

100 

150 

200 

100 

150 

205 

In current money 

2.08 

1,42 

1.50 

49200 

25226 

25290 

In gold values 

2.08 

1.42 

I.IO 

2.90 

1-95 

1.48 


Before the war the average price obtained for the sugar beet was 
2.20 Austrian crowns, so that production would pay, even with a gross 


[ 9^1 


(i) A “ Cadastral yoke ” = 0.57 54^ ha. 
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yield represented by lOO. Nowadays the Hungarian factories pay only 
30,000-32,000 Hungarian crowns, at which price only the highest yields 
are remunerative. J* 

628. Transport in Tropical Africa. 

Brackenbury, R. H. Journal of the Royal Society of Arts, Vol. L/XXXIII, 
No. 3776, pp. 464-486. London, 1925. 

Transport in tropical Africa is largely a question of how to bring 
agricultural and other raw produce from the interior down to the coast 
for shipment, and on the other hand, how to send manufactured goods to 
the interior. The problems depends upon the cost per ton-mile, and the 
author shows that there is a vital gap to be bridged between the potential 
producer of the world s foodstuffs and raw materials in Tropical Africa, 
and the arterial lines of the world's communications. The gap comes 
between the primitive native methods and the highly specialised railway 
systems. The cost of railway transport per ton-mile decreases as the 
quantity carried increases, whereas with primitive methods of transport 
the contrary is the case : as quantities increase, so also the cost per unit 
increases. 

A railway cannot be constructed to carry small quantities of pro- 
duce economically. At present in many parts of Africa there are only 
two alternatives — porters to carry a few tons, or a railway to carry thou- 
sands of tons. It requires about 40 men to carry one ton of produce, 
and to transport 100 tons per month over a distance of 100 miles will need 
2000 men. Apart from economic objections, such numbers of carriers 
are not available. To carry 1000 tons per month from a point far inland, 
by men, packs-donkeys, camels or even ox-wagons is not practicable. 
On the other hand, it would be a doubtful venture to build a railway for 
such a quantity. 

Light railways in Africa can hardly be built for less than £5000 per 
mile ; the cost of the railways of Nigeria is given as £ix 000 per mile. 

Pack transport, or wagons, are more efficient than men as caiTiers, 
but over very large areas the use of animals is excluded by the presence 
of the tsetse fly. Hence, the solution of the problem cannot be found in 
head porters, pack animals, or ox, or mule wagons. 

Another suggestion is that of macadamized roads for heavy^ motor 
wheeled traffic, but the tropical vegetation and torrential rains make 
the maintenance of such roads over great distances, impracticable. 

The author advises that unmade roads should be cut, radiating from 
railway stations, and that large sums of money should he spent only on 
building substantial bridges and drains. 

With reference ■ to motor traffic, the various types are dicused, such 
as the ordinary, solid type lorry, the six-wheeled Albion lorry, the Renault 
six ty^-wheei car, etc. The caterpillar-track type is then treated, such as 
the Biplock Pedrail, the Guy Lorry, now being tested by the Empire Cotton 
Growing Cooperation, the Sentinel Roadless Tractor, and the Citroen 
Kegresse. 

[ 6 ^ 8 ] 
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In the opinion of the author, it is by the use of these track vehicles 
that the « economic gap )> will be bridged in the transport systems of 
Tropical Africa, as that type of motor alone is adapted for carrying seavy 
loads over unmade roads. 

The solution of this problem is of vital interest with regard to the de- 
velopment of agriculture in all tropical countries. W. S. G. 
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Plant Products. 

629. Cold Concentration of Vegetable Solutions and new Applications 

of Refrigerator Plant in Enology. 

Monti, E. Report of the III National Congress on Refrigeration^ pp. 1-16, 
I plate. Milan, 1924, 

For the concentration of solutions, especially if they are very liable 
to change (as regards delicate aromas for instance), the author uses the 
condenser and mechanism of a refrigerating machine, which by utilising 
the machine to the utmost enables him to attain his object. In the 
States this apparatus is used in the establishment at Ukiah (California) 
in the preparation of grape extract, the yield being 40-43 kg. of water 
separated for every kg. of heavy oil burnt in the motor. 

The method may be applied in other ways, for instance, it is possible 
not only to preserve, but also to improve, or rather intensify, the aroma. 
This may be done in the case of the tomato in the preparation of the con- 
centrated liquid. 

Refrigeration may be extensively applied in enology, as it serves 
to stabilize wines and liqueurs, for which purpose however it is also ne- 
cessary to oxidise previously all substances capable of being so treated 
which are contained in them. The process also serves to artificially age 
wines, in which it leaves, even in an improved state, the whole bouquet. 

By this means also an extract of the bouquet of the wine may be 
prepared from the grape residues, which extract also contains the colouring 
matter, enzymes and vitamines. The process may be applied in nu- 
merous ways, either for a more scientific preparation of wines with a low 
degree of alcohol, which retain their colour and bouquet, or for the better 
utilisation of the residues, or again for intensifying the flavour and aroma 
of fruits in general. A. E. 

[6SSJ 
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636. Bried Beet Slices and Beet Flour. 

Hoc. P. Pes cosettes sechees et la farine de betterave. Joufnal d agri-" 
culture pratique. VoL i. No. 9, pp. 1^0-173, Paris, 19^5. 

The beet, transformed into dried, unalterable slices, forms a very 
concentrated, easily transportable feed, and one wbicb is easily assiiiiil- 
lable and keeps well. The dried sHce is especially rich in sugar, wMcli 
it 3?ieHs at the lowest possible price and in the form most appreciated by 
livestock. 


Average composition of dried slices. 


Water 13.80 % Carbohydiates 8.66 % 

Sngar 59-40 % CeUulose 4-99 % 

Nitrogenous matter . . . 6.95 % Ash 5-8i % 

Fats 1.65 % 


Horses fed on dried beet slices instead of oats, 3 kg. of dried beet 
slices replacing 5 kg. of oats, retained their vigour, doing the same amotint 
of work and increasing in weight. 

In practice the slices should be substituted gradually, litre per li- 
tre, that of the beet slices weighing 300 gm. as against that of oats weighing 
more than 500 gm. 

The dried beet slice is also equally suitable for working oxen and store 
cattle. For working oxen, hay, beets and cake have been successfully 
replaced progressively by 7 kg, of beet slices, plus 3 kg. of bran. It is 
well however to utilise the slices as a supplementary feed in quantities 
of 600 gm. for store cattle per 100 kg. of live weight. Beet slices used 
as a pig feed give excellent results : live weight increases very rapidly 
and the meat is superior in whiteness and flavour. 

The pigs are very fond of the slices and consume them without the 
least hesitation during the whole period of fattening. For store sheep, 
the beet slice is .a perfect feed, bringing them to the desired point of fat- 
tening and imparting an agreable flavour to the meat. 

Given in moderate quantities the beet slice has a good influence 
on lactation and the milk's richness in fat content. 

Beet slices prove superior and more economic in use than the other 
feeds sweetened or treated with molasses. 


% Composition of beet flour. 


Albtimmoids 

6.00 % 

Fat 

0.75 

Saccharose ....... 

. 65.50 

Water 

6.40 

Caihohydrates ..... 

. 12.75 

Residues, saline, inert matters . 

3*40 

Sacchaxifiable ceUnlose. . 

5-20 


The beet slices are placed on a tray and treated with steam mixzed 
with unsaturated hot air ; the heat coagulates the albuminoid substances 
of the protoplasm, the cells allow the water they contain to evaporate,, 
and on the next trays they are subjected to a strong current of air, less 
and less charged with steam and of increasing heat. 

[«#] 
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Sugar beet meal may be mixed with groundnut cake, cotton, coco- 
nut and linseed cake, which are too poor in carbohydrates in proportion 
to their nitrogen content, of which it increases the sugar content, render- 
ing them more digestible. 

The meal will keep for an indefinite period wdthout alteration. 

A ton of beets gives 250 kg. of meal. P. D. 

631. The Physiology of Apples as related to Storage. 

I. — Haynes, D. (Department of Plant Physiology ant Pathology, Im- 
perial College of Science and Technology, London) . Chemical Studies in the 
Physiology of Apples. Change in the Acid Content of Stored Apples and 
its Physiological Significance. Annals of Botany^ Vol. XXXIX, No. CLHI, 
pp. 77-96, figs. 8. London 1926. 

II. — Archboeu H. K. The Nitrogen Content of Stored Apples. 
Ibidem^ pp. 97-107, figs. 2. 

III. — Idem. The estimation of Dry Weight and Amount of Cell Wall 
Material in Apples. Ibidem, pp. 109-121, figs. 3, 

The different varieties of apples contain varying quantities of acid, 
from a minimum of 0.15 %, calculated as malic acid, for the « Sweet Al- 
ford » variety, to a maximum of 1.5 % in the « Bramley’s Seedling )>. In 
spite of these considerable initial differences, after having been stored for 
a certain time all the apples have very nearly the same acidity, which is 
rarely more than N/50. There is no doubt that such changes, accompanied 
by changes in hydrogen-ion concentration, influence metabolism and are 
an index of those processes of breakdown which come under the name of 
senescence. 

The effects of storing at low temperature are a decrease of the rate 
of loss of acid and an increase in the fluctuation of the acid content. The 
loss of acidity follows a course which may be expressed by a logarithmic 
law, expressed by the formula : log. C = b~at, in which C is the acid con- 
centration in mg. per 100 cc. , h the logarithmic value of the acidity ti- 
tration at the date of picking and a measures the rate at which the acidity 
declines. 

Deviations appear to arise from immaturity, when the apple is picked 
too early, and to internal breakdown during cold storage. If, on the 
other hand, the apples are stored at 15^^ instead of the actual curve very 
closely follows the logarithmic law ; as a matter of fact, then, the loss of 
acid is much greater than it seems to be, since, at a higher temperature, 
there is a loss of water through evaporation (winch is quite negligible at i^) , 
hence there is a greater acid concentration. 

In cold storage there is, in general, a direct relation between high acid- 
ity and internal breakdown, so that the latter may be avoided by expos- 
ing the apples to low temperatures only when the acid content has been 
reduced. On the contrary the higher the acid content at the time of picking 
and the slower the loss of acidity, the more favourable are the conditions 
for internal breakdown. 



870 


AGmcmjTmLAJ , intbi.lig^nce 


The ph^-^siological breakdown is accelerated by a low temperature 
under conditions which maintain a high acidity, at the same time retarding 
the breakdown of the cell- walls, so that storage at a low temperature would 
bring about conditions for a premature internal breakdown. 

The course followed by the process of disintegration of the celbwalls 
is probabh’ determined by the hydrogendon concentration ; it is therefore 
well to titrate the juice 2 "3 times during the first weeks of storage. Ihe 
logarithmic curve thus obtained shows the time required to arrive ^ at a 
given acidity concentration, of w'hich the minimum compatible with a 
satisfactoiy^ state of the apple is 10 mg. per 100 cc. in the Bramley s 
Seedling ” variety, A disposition torvards rapid breakdown is also shown 
by an abnormal course of the curve, combined with high acidity. 

During storage at a temperature of 1-3®, there is a decrease in the 
nitrogen content of the apple, and as it contains no substances which in- 
dicate protein degradation, it must be concluded that the protein under- 
goes oxidisation, this leading to the formation of nitrites or nitrates. The 
apple contains nitrogen in the form of protein, of which only traces are 
soluble ; the quantity of nitrogen is 0.02-0.08 %. 

A correlation is observed between nitrogen content, acidity and the 
degree of respiration of individual apples, inas much as a high nitrogen 
content is related to low acidity and high respiration. 

As regards the weight of dry matter, the author observed that it remains 
appreciably constant at IP, whereas it diminishes when the apple is kept 
at a temperature of 3^, The efect of the low temperature is either to 
slacken the speed of chemical reactions or, especially, to alter their nature. 

A. F. 

632. Problems of Apple Transport Overseas. 

Kidd, Dr, F. and West, Dr. C. South African Journal of Industries, 
Vol. Vin, No. 3, pp. 193-201. Pretoria 1925. 

The article embodies the chief points of the special Report (No. 20), 
drawn up by tbe authors, of the Food Investigation Board of the British 
Department of Scientific and Industrial Research, and contains the results 
obtained by the scientific expedition sent to Australia in 1923. 

The Australian apple export season of 1922 was a record, but of a 
total of 2,000,000 cases, over 500,000 arrived in England in a severely dam- 
aged condition, the loss caused by damaged fruit being estimated at 
£250000 for the whole season ; these losses were largely due to browm 
heart. 

The problem of ventilation. It had already been found that English 
apples would develop brown heart on cold storage, under conditions such 
as would allow an accumulation of the carbon dioxide produced by the 
apples by the process of respiration. The knowledge was utilized and venti- 
lation methods were adopted in ships in 1923, with the result that brown 
heart occurred in two cases only of that season's shipments. 

Investigations respecting the occurrence of brown heart before ship- 
ment gave negative results. It was proved by experiment that apples 
subjected to insufficient ventilation in transit will develop brown heart, 
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and that removal o£ those conditions will avoid all danger of the disease 
developing during a voyage. 

The amount of ventilation necessary depends upon the rate of carbon 
dioxide formation in the ships' holds, and this depends mainly upon : 
the weight of apples present ; the inherent respirating activity of the apples ; 
the temperature of the apples. The amount of carbon diomde likety to 
be formed per ton per day is only about 2.5 cu. feet, at a temperature 
of 350 F. ; with i % carbon dioxide in the hold the amount of ventila- 
tion must be sufficient to remove about 250 cu. feet of air per day pet 
ton of apples. 

Accidental ventilation often occurs, and this has been responsible 
for the safe carriage of cargoes in the past where no intentional ventilation 
had been given. 

The problem of temperature control : The length of life of apples in 
cold storage is prolonged by a reduction of temperature, due to two cases : 
(i) a redardation of ripening ; (2) the checking of mould development. 

The best conditions as regards temperature are : cooling the fruit 
to 32^ T'.-34° F. with the least possible delay after gathering, and the 
maintenance of a uniform temperature of 30^ F.-34^ F. throughout the 
voyage. 

The difficulties increase in proportion to the bulk of cargo carried . 
and the size of the hold. 

The results obtained by the expedition show that in large holds none 
of the systems in use attain a uniform temperature throughout the cargo 
after cooling. 

W. S. G. 

633. Marketing and Distribution of American- Grown Bermuda Onions. 

Stevens, W. M. United States Department of Agriculture, Bulletin, 
No. 1283, pp. 55, figs. 14, tables ii. Washington, D. C., 1925. 

The author discusses the extent of the onion industry, the producing 
areas, varieties, production, distribution, methods of sale, transport charges, 
market prices during 1916-1923, factors influencing prices, and con, 
eludes with the official description of the United States Grades for Bermuda 
onions, with descriptions of the grade terms. 

W. s. G. 


634. The Vitamine' Content of Fungi, 

STEIBEE, H. (Fharmakologisches Institut der Univers. Wiirzburg). 
Besitzen essbare Pilze antiskorbutische Wirkmig ? Biochemische Zeitschrifi^ 
Vol. CI^I, Nos 3“4, pp. 1 81-186, figs, 2. Berlin, 1924. 

Contrary to what has been asserted by other authors, the edible fungi 
Cantharellus ciharius and Psalliota campestris do not contain the antiscor- 
butic vitaniiiie C. The tests were made on fresh fungi. 

A. F. 

[S3S-@34] 
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635. Britisli Guiana Woods for Paper Making* 

Bulletin of the Imperial Institute, Vol. XSJI, No. i, pp. 14-28. I^ondoii, 

1924. 

The thiTteen specimens of tlie timber and palm stems the report of 
which forms the subject of the article were sent to the Imperial Institute, 
I^ondon, for examination as to the value for the manufacture of paper 

P^lp- . t- • .4 

Details of each w^ood are given in the article ; the results obtamea 

are summarised in the following table : 





Parts of caustic soda 

Yield of dry unblcach- 




consumed per lOO 

ed pulp expressed 

Local Name 


Botanical Identity 

parts of material 

on material contain- 



containing 12 % 

ing 12 % moist- 




moisture. 

ure. 

i) Bara-bara . . 


Diospyros guianensis, Giirke 

jO 

% 

48 



(Ebenaidae) 

14.3 

2) Baramalli . . 

. . 

Tubebti'ia sp. ? (Bignoniaceae) 

I3.I 

42 

3) Fotui .... 

. . 

Jacaranda Copaia, D. Don. 





f Bignoniaceae) 

II-3 

53 

4) Haiari-balli . 

. . 

Legmninosae) 

11.4 

45 

5) Hubu (Hog Plum) 

Spondias lutea, Einn, (Ana- 





cardiaceae 

15.3 

41 

6) Hurowassa . 


Pitliecolobium tvapezifolium 





Bentb. (Eegiiminoseae) . . 

I 12.5 

42 

7) K-arahora . - 

. . 

Scht'fflcra depress^, Sprague, 

1 




n. sp. (Araiiaceae) . . . . 

12.0 

51 

S) Kunikorara . 

. . 

Diplotropis sp. ? {negumino-| 




seae) ' 

11.9 

43 

9) Bong Jobii . 


Tfiplaria surinamensis, CiiamJ 





(Polj-gonaceae) 1 

13.9 

40 

10) Wanasoro . . 

. . 

Cecropia Jimmyana, Pjchter 





(Moraceae) 1 

i 14.3 

40 

ii) Manicole . . 

- . 

Euterpe edulis. Mart. (Palmae) 

1 15.1 

40 

12) Ite (Aeta). . 

. . 

Mauntia flexi^osa^ Linn. (Pa- 




luiae) 

: 12.S 

28 

13} Mukka-mukfca 

. • 

M miiridiardia arhorescens. 





Schott (Araheae) 

14.6 

30 


From these results it is seen that the first ten woods, give on the whole 
good yields of paper pulp. The pulps bleached satisfactorily and could 
be used, in most cases, for the manufacture of paper of good quality. Wood 
No. II (Manicole) is less valuable and the last two would not be worth 
exploitation owing to the low yields of pulp given. Ite also gave a paper 
of inferior quality. 


W. S* G. 



AGRICUiTtTRAl, INDXrsTRIES 


873 


636. Investigations of Paper Making Materials. 

Btdletin oj the Imperial Institute, Vol. XXII, No. 4, pp. 418-433. Lon- 
don, 1924. 

In the article is given an account of the results of examination of ma- 
terials sent recently to the Imperial Institute, London, in order to 
ascertain their suitability far paper-making. 

. Bamboo from Mauritius. This is a small variety of bamboo, thought 
to be Bambusa nana ; the yield from an experimental area was about 
20 tons of stems per acre. The pulp produced was equal in quality to 
that of Bambusa Tulda, but the yield was somewhat lower. 

Elephant Grass from Sierra Leone. The material consisted of stout 
grass stems which yielded a readily bleachable pulp, producing a strong 
'paper of good quality 

Bardy Reed from Iraq. The pulp did not bleach well and is not a 
promising paper-making material. 

Costus afer from Uganda. The investigation showed that the yield 
of pulp from Costus afer is satisfactory, being similar to that of esparto 
grass. The pulp felts well and gives a good quality paper, bleaches well 
and then yields a strong white paper suitable for writing and printing 
papers. 

Amomum Granum-Paradisi from Uganda, Closely related to Costus 
afer, produced a pulp that bleached with some difficulty and yielded a 
hard, though, " rattly ” paper, suitable for writing and printing papers. 

Ahutilon tortuosum from South Africa requires a high consumption of 
soda and gives a low-yield of pulp, but felts well and produces a good 
quality paper. 

Waste Cotton Bells from Egypt, The original material yields a pulp 
which can be made into brown wrapping paper, or after bleaching can be 
used for producing cream-coloured paper. The opirdon expressed was that 
this material could not be used for export unless clean, white cotton could 
be obtained from it. An engineer stated that it would be very difficult 
to devise a machine to extract clean lint from the bolls, and that it could 
be used profitably only in Egypt for the manufacture of brown wrapi)ing 
paper. 

Arrowroot refuse from St, Vincent. The investigations showed that 
this material has a low-value for paper-making. W. S. G. 

637. The Diagnosis of Decay in Wood. 

HubLRL E. E. Journal of Agricultural Research, Vol. XXIX, No. ii, 
pp. 523-567, plates II, figs. 6, tables 5, bibliography. Washington, D. C., 1924. 

Many of the industrial problems connected with the staining and 
rotting of wood could be more satisfactorily dealt with if a reliable means 
were available for the identification of the fungi which cause decay in 
wood and wood products. 

The author has made an exhaustive study of the subject and in the 
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article describes metliods for the diagnosis of decays comnionly found 
in wood, together with notes on a number of wood-destroying fungi of 
economic importance . 

A classification under two main groups of white rots and brown rots 
is given, according to gross characters. 

The methods for diagnosis are given under three main divisions : 
gross, microscopical, and cultural characters. These when determined 
are considered to supply sufficient data for identification of the causal 
organism. 

A complete diagnosis wffil decide whether or not decay is present 
and whether the causal organism is alive or dead, and will give data as to 
the fungus. 

The use of the diagnostic methods described will supply data of scien- 
tific value for the solution of problems relating to the staining and rotting 
of wood. W. S. G. 

Animal Products. 

63S. The Gerber Method for Determination of Fat in Milk.» 

Andersen, A. C. et Winther J, E. Om Gerbers Metode til bestem- 
tnelse a£ feat in moelk. — 1 16. de Beretning fra Fovs 0 gslc(hOfatonet, udgivet a£ 
den kgl, Veterinaer-og Tandbohojskoles Taboratorium for landokonomiske 
Fors0g, p. 1. 66, 6 tables, i fig., Copenhagen, 1924, (received 1925). 

In the 115th report from the Experimental laboratory was mentioned 
the application of the Gerber- van Gulik's method for determining fat 
in cheese, and also examinations, which showed that the percentage of 
fat found was less in conformity with the analysis by weight as the cheeses 
decreased in quality. These results have now led to the re-testing of the 
Gerber acidbutyrometrical method itself, and it is these very thorough 
examinations which are mentioned in the ii6th report and from which 
the following chief points are reproduced : 

1. The classification^ etc. of thebutyrometers. A statement is given of the 
cubic content of the butyrometers, and of the chief results these may be 
quoted : “ It is taken for granted that the butyrometers are classified 
on the supposition that all fat present in the milk is freed and that it is 
freed in pure state. Though this last mentioned supposition may not be 
perfectly correct, the alterations taking place in the milk fat by the Gerber 
process are of so little importance that they do not influence the result ’b 

2. Determination of Fat in Milk.— The chief principle of the Gerber 
method is that the protein matters of the milk are decomposed by means 
of strong sulphuric acid ; this process disengages the fat w-hich, after the 
addition of amyl alcohol, combine on being treated in a centrifugal 
consisting of a divided tube in which its volume and hence its quantity is 
shown. 10 cc. of sulphuric acid, ii cc. of milk and finally i cc. of amyl alco- 
hol are measured. The measuring must always take place in the order : 
sulphuric acid, milk, amyl alcohol. The milk must be slowly run out of 
the pipette and down the wall of the butyrometer, so that it may form a 

[€S8] 
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la^^er over tlie sulphuric acid. The milk from which the ii cc. is taken must 
be well mixed. 

3. — - Exactitude in the determination of fat in whole milk. — The investi- 
gations proved that, by careful manipulation in determining fat in whole 
milk by means of Gerber's method, results may be obtained which on an 
average in 72 % of all cases deviate no more than 0.05 % 

average in 95% of all cases no more than o.i % from that found by the 
actual laboratoiy method (Rose- Gottlieb's method). 

4, The influence of various factors on the exactitude. 

a) The strength and quantity of sulphuric acid. -- The directions say 
that its specific gravity must be 1.820-1.825 at 1 5^0, corresponding with 
a content of 91 % of j)ure sulphuric anhydride. By the experiments, 
sulphuric acid with a specific gravity of 1.825, 1.80, 1.75 and 1.70 has 
now been tested, the three first mentioned giving the same results ; 
by the application of acid with a specific gravity of 1.75 there was 
coagulation which complicated the reading. x\cid with a specific gravity 
of 1.70 could not be used as the casein did not dissolve, nor was the 
fat clearly freed. It is es.sentiai that the sulphuric acid should be pro- 
tected against absorption of water, which may easily be prevented by 
taking care that the bottle is never left without a stopper, which 
must be of glass or rubber, the former by preference. 

b) Amyl alcohol. — Gerber states that this must have a specific gravity 

of 0,815 I5^C. and distil between 128 and 130° C. The investigations 

showed that the amyl alcohol may deviate considerably from the demands 
made by Gerber as to specific gravity and boiling point, and still be 
perfectly suitable. In controlling its efficiency the chief points therefore 
must be the results of comparative determinings of fat, not the physical 
character of the alcohol. An alcohol that will disengage drops of oil in 
the blank experiment made with water instead of milk, as suggested 
by Gerber (described in the report) is useless. 

c) The temperature and duration of the water-bath. — Gerber states that 
the prepared samples must never be left for more than fifteen minutes at 
60-70^^ C. before they are treated in the centrifugal machine, as otherwise 
“stoppers" may easily appear where the sulphuric acid and the fat column 
meet, which statement was confirmed by the experiments. After having 
been treated in the centrifugal machine the samples must be placed in the 
water-bath to be heated to 65*^ C. before the reading can take place, 
the scale in the tube being intended for fat at this tenapexatuxe. Ex- 
periment showed that the samples are able to stand for a longer period 
at that temperature without any bad effects being visible ; an alteration 
of i<^C. ill the temperature while standing, for each cc. gives an 
alteration of only 0.0008 cc. or 0.08 % of the quantity of fat, which 
means that in milk with 5 % fat an error of 12.5° in the reading of 
the temperature will only give an error in the reading of O.05 % fat. 

d) The state of ths milk samples. — Neither the addition to the milk 
sample of formalin nor potassium dicromate will prevent certain milk, 
after standing rather a long time, undergoing alteration, i.e., some part 
of the milk decomposes. Experiments showed that the Gerber method 


15 — Asr. iml. 
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may give correct results even though the fat is partlj^ decomposed „ 
By the examinations of poor milk, the fat of which was |)artly de- 
composed the method in most cases gave too low results. 

e) The f at percentage of the milk samples. — The experiments proved that 
w’hile the Gerber method, when applied on ordinary whole milk, gives 
fair results, it gives generally, when applied on very high percentages 
of fat, somewhat too high results ; with very low percentages of fat the re- 
sults are ordinarily a good deal too lorv if the special method is not 
applied, and even with the butyrometers, which are speciall}' con,-' 
structed for ver^^ poor milk, the average result is a little too low. 

On the whole, however, it may be said, as already mentioned in the 
6ist report from the laboratory, that when a carefully treated Gerber 
sample can be read with certainty, the results will always be sufiicieiitly 
accurate for j)ractical requirements. 

The determination of fat in cheese hy the Gerber-van Gtilik method. (Bii- 
t3Uonieter for 15-20 %fat). — As already mentioned, it appeared that 
after the introduction of the cheese control at the Experimental 
Eaboratory that the fat percentages found by the Gerber-van Gulik 
method generally are less accurate, as compared with the analysis 
by ’weight, as the cheeses become poorer in quality. The reason must 
be sought in the fact that the cheese fat, unlike the milk fat, is nearly 
always somewhat acid ; the free fatty acids combine with the amyl 
alcohol to form sal alcyl w^hich has a fruity smell and is hung out by 
the centrifugal machine together with the fat, not entirely, however, to 
the same degree. Irrespective of the fat percentage in the tested sample, 
there will alwaj-s be the same quaiitit^^ of sulphuric acid in the butyro- 
nieters ; the quantity of amyl alcohol-fatty acid combination which is able 
to remain dissolved in the sulphuric acid, therefore, under all conditions 
is the same, and expressed as a percentage of the fat is greater, the 
smaller the quaiitit}’’ of milk. It is therfore to be expected that for the 
same degree of decomposition of the fat, the probability of obtaining 
low percentages will increase with the decreasing percentage of fat. By 
working with various milk samples in which the percentage of milk, as 
’well as the degree of decomposition, were different, it is found that the 
Gerber method, compared with the Schmid-Boiiz3uiski-E.atzlaff metliod 
foriniikwdth less than 2.5 % fat, gave too low results, the results being 
lower as the milk became more decomposed; this was still more evident 
in milk with less than i % fat. {Con. Denmark). 

639. Additional Information on the Inflnenco of Foot- and-Mouth Disease' 
on Milk and especially on Production, 

ProkS, J. (Iiistitut lactologique de TEcole poiytechnique de Prague). 
Contribution a la connaissance de i'influence de la Fidvre aphteuse ' stir 
la formation du lait, surtout de la matiere grasse. Le Lait, Year 4, 
Vol. IV, No. 40, pp. 830-840, 5 figs. Eyons, 1924 (received 1925). 

The samples of milk analysed were taken from sick cows in different 
parts of Bohemia ; one sample came from Central Moravia. In certain 
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cases tile disease was not serious, in others it had reached an acute stage. 
The object of tbe analyses was to determine the total dry solids, fat, lac- 
tose, total nitrogenous matter, and ash. 

The rest of the milk, after total analysis, furnished cream from which 
butter was made in order that the quality of the milk fats could be esti- 
mated. The following values were determined : refraction, 

Meisse, Wauters Polenske, saponification, iodine and finally the Sa- 
ViNi or corrected acetic. 

Ill every case the results were controlled by repeating the same de- 
terminations on milk from the same animals when cured. The follow- 
ing conclusions may be drawn from the results of these determinations : 

(1) During milk formation, the influence of foot-and-mouth dis- 
ease may show itself by such changes that the quantity of undetermined 
constituent, expressed, in the complete analysis of the milk by the differ- 
ence between the total dry solids found and the total of the principal 
constituents, is greatly exaggerated ; in other words, the samples of milk 
show a comparativety large difference between the total dry matter and 
the sum of the principal constituents. 

(2) The index of refraction of the fats rises. 

(3) The Reichert-Meisse index is much lower than for the fats 
in normal milk, which indicates a comparatively low percentage of 
soluble volatile acids. 

(4) The Wauters Poeenske index is often very high, indicating 
an abnormally high insoluble volatile acid content. 

(5) The saponification index is somewhat lower, this reduction 
corresponding with that of the Reichert-Meisse index, but in every 
case it remains within normal limits. 

(6) The iodine index was remarkably high, indicating that the 
fats in the milk of cows attacked by foot-and-mouth disease have a very 
high non-saturated acid content. 

(7) The Savini or corrected acetic index was found to be very 
high, indicating that the solubility of the milk fats in acetic acid decreases. 

To summarize : butter made from the milk of cows attacked by foot- 
and-mouth disease may be thought to be adulterated by the addition 
of coconut oil, judging from the Reichert-Meisse and Wauters Po- 
eenske numbers ; it differs, however, from butter thus adulterated in 
its refraction, iodine and Savini numbers. P. B. 

640. The Contamination of Water used in the Milk Industry and its 

Sterilisation by Ozone. 

Saemon (Inspecteiir depaxtemental dkygiene des Deux-Sevres) , Ta con- 
tamination des eaux utilisees dans Tindustrie laitiere et leur stdriHsation 
par Tozone. Lb Lait, Year 4, Vol. IV, No. 40, pp. 848-855. Lyons, 1924 
(received in 1925). 

In the milk industry it is well to use for the washing of butter and 
cleansing of apparatus only water possessing the physical, chemical and 
bacteriological characters of the best drinking water. _ As regards bac- 
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teria, tlie number of organisms, even liquefying bacteria, contained in 
water does not much matter ; the nature of the bacteria and the relative 
proiiortions of some of them are of more importance : the presence of 
Badermm colt, Bacillus lactis aerogenes, Bacillus pyocyanicus, Bacilhis 
proteus or enterococcus, is a sure sign that the water is coiitariiiiiated. 

Among the species indicating certain contamination, there are some 
which, incorporated into bntter, give it an ill flavour or hasten rancidity : 
Micrococcus prodigiosus, Bacillus fluorescens liquefaciens, Bacterium coU, 
Bacillus aerogenes. The waters used, even those found to be of good 
quality, should constantly be controlled by periodical bacteriological 
anah'ses. 

The author examines in detail the question of residuary waters in 
the dairy, and obseiwes that their being poured away on an misiiitable 
waste ground or especially down an absorbent cesspool, is one of the 
most frequent and serious causes of the contamination of waters used 
ill the dair\^ 

It is therefore well to sterilise the water before use. Sterilisation 
with ozone is advisable, for it is effective, practical, economical, does not 
introduce any foreign matter into the water and modifies neither its chem- 
ical composition nor organoleptic characters. 

The author describes an apparatus for sterilising water with ozone. 
This apparatus comprises : 

an ozone producer or tubular ozoniser, 

(b) a system for circulating ozonised air, 

(c) a steriliser in which the ozonised air is brought into contact 
with the water to be sterilised. 

To ensure effective sterilisation, a sample of the water is' taken as 
it issues from the steriliser and a starch potassium iodide reagent is added 
to it. If the sterilisation is good the water immediately gives a more or 
less intense blue colouring. Sterilisation with ozone is the most hygien- 
ic and the surest method. 

Butter washed with water properly treated with ozone keeps its 
natural flavour and its rancidity is considerably delayed. 

As to the cost, the author estimates that for a dairy treating 15 000 
litres of milk per day, the use of an apparatus for sterilising the water with 
ozone only requires half a kilowatt of electricity per day. P. D, 

641. Influence of Pasteurisation on the Digestibility of the Albumi- 
noid and Mineral Constituents of Milk. 

Terroin, P. and Speinber, H. — Influence des divers precedes de 
pasteurisation par chauffage sur la digestibilite des constituants alb um 1- 
noides et mineraux du lait. Compies rendtis hebdomadaires des Seances de 
r Aoadimie des Sciences, Vol. 180, No. ii, pp. 868-870. Paris, 1925. , 

The authors administered to the same animal, a young pig of 8-10 kg., 
in successive periods of 7 days, cow's milk fresh or subjected at one time 
to pasteurisation at a low temperature (heating to for zs minutes, 
stirring mechanically, then cooling), and at another time to pasteurisa- 
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tion at a MgJi temperature by the Stassano process (heating to 95^^ for 
one or two mimites continiionsly, then cooling). 

The exact daily determination of the volume of milk taken and 
the weight of faeces, . and the total nitrogen and ash content of the 
milk and faeces, enable the coefficient of digestibility to be determined. 

The values found by this test lead one to conclude that none of the 
processes of pasteurisation by heating, which were examined, in any way 
modifies the digestive utilisation of the protein matter and ash. 

A comparison of the results of the test with those previously obtain- 
ed on other species, clearly shows the complete absence of any specific 
intervention of the origin of the milk in the utilisation of the protein 
substances of milk, and an inferiority in the absorption of tbe ash of 
cow’s milk, slight in the case of the young pig, rather high in that of man. 

P. D. 


PTANT DISEASES, 


Plant parasites. 

642. Dust Treatment for Control of Oat Smut {UstHa^o Avenae and 

- U, Levis). 

Thohas Roy, C. Science, n.sm., Vol. LXI, No. i pp. 47-48. Lancas- 
ter, Pa., 1925. 

In the investigations on the control of oat smut [Ustilago Avenae 
and U. levis), dust treatment tests in the past have given variable 
results. While mixtures containing copx^er and nickel, in the form of 
dust, have almost always greatly reduced smut, their anticryptogamic 
efficac>'' has not always proved such as to warrant the general use of 
dust treatments. 

The result of three years’ tests in Ohio is that neither compounds 
of copper nor those- of nickel, used alone or as dust, axe sufficient to 
control oat smut. On the other hand in combination with corrosive 
sublimate, the mixture proved to possess an anticryptogamic value which 
compares very favourably with formaldehyde. 

Ill treating the seed it is not only desirable that the fungicide used 
prove effective against smut, but also that seed germination be stimulated 
or, at least, not weakened. By the use of compounds of copper or nickel 
(carbonate, sulphate and acetate of copper, and carbonate of nickel) 
combined with corrosive subHmate, the seed germination was stimulated 
to a marked degree, which is not the case with the formaldehyde 
treatment. 
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In the preliminary tests, one part of the salts of copper or nickel and 
two (by weight) of corrosive sublimate were well mixed and powdered. 
Three ounces of the mixture per bushel of seed were used. Corrosive 
sublimate used alone proved to possess but very slight adhesive proper™ 
ties ; moreover, owing to its relatively high cost and extreme toxicity 
it would be less readily used alone than with some other compound which 
might serve as a vehicle. The fundamental idea is to add to the salts 
of copper or nickel, just enough corrosive sublimate to raise the anti- 
cryptogamic power of the mixture to the requited degree for the control 
of oat smut. Further experiments are necessary in order to ascertain 
more accurately the minimum quantity of the salts which may be effec- 
tively used, bearing in mind also the reduction in cost, G. T. 

643. Bacilltis PhytopMborus, the Cause of ‘‘ Potato Blackleg ’’ clissem- 

inated by tire Phorbi& fuscipennis Dipteron in Minnesota. 

Leach J. G. The Seed Com Maggot and Potato Blackleg. Science, n. set., 
Vol. LXI, No 1570, p. 120. Lancaster, Pa. 1925. 

It has hitherto been generally considered that the tubers from infected 
seed are the sole cause of infection by, and the dissemination of, the so- 
called potato blackleg, a disease caused by Bacillus phytophthorus Appel. 
Also that all the tests have shown that the pathogenic agent does not 
winter in the soil ; it has also been thought that it winters only in the 
partially decomposed tubers. 

The author’s recent observations have led to the conclusion that 
the Dipteron, Phorhia fuscipennis Zett seed-corn maggot ”), largely 
diffused in the United States of America and known to be injurious to a 
large number of crops, is a common agent of the dissemination and ino- 
colatioii of blackleg in Minnesota. Preliminary tests also show that 
the pathogenic agent may be biologically transmitted by the insect, which 
affords another important means of wintering. 

The eggs of the Dipteron are deposited on tubers before they ate 
planted. It has been shown that the eggs may be contaminated by the 
bacteria when they are deposited. The larvae of the insect have been, 
found in a very large percentage of fragments of tubers under diseased 
plants, whereas they have never been observed in sets of tubers from 
which plants not attacked by blackleg have sprung. The larvae aban- 
don the decomposed fragments and, entering the soil, change into chry- 
salises before or a little after the symptons of the disease begin to ap- 
pear on the shoots of the host plant. This probably explains why they 
have not been observed more frequently. 

The larvae of the Dipteron act as agents of inoculation by boring 
galleries in the fragments of tuber, introducing the bacteria therein and 
at the same time favouring the development of the disease by inhibiting 
the normal tendency of the segment of tuber to develop a cork-like stra- 
tum which prevents decomposition. In tests made over a period of more 
than three years, more than 500 segments of tuber, partially decomposed 
by Bac, pkytopMhoms, were planted in both moist and dry soils. AE 
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the segments, with the exception of a few which decomposed completely 
before the germs could develop, remained immune from the decompo™ 
sition caused by the bacteria, and gave rise to healthy plants. The tu- 
bers were treated in such a way that the Dipteron could not come into 
contact with them before planting ; no larvae were found in the segments. 
On the other hand, when nine segments immune from the bacteria, and 
each bearing one or more eggs of the Dipteron were planted, two cases 
of blackleg developed. In the segments of tuber from which the two 
diseased plants sprang were found larvae of the Dipteron, but this was 
not so in the other seven. The greater part of the eggs used in the test 
were of unknown age and therefore of doubtful vitality. If all the eggs 
had been deposited a short time before, most probably a larger number 
of plants attacked by blackleg would have been obtained. 

In numerous cases examined by the author, in which a high percent- 
age of blackleg was observed, in spite of the disinfection of the seed tu- 
bers, almost invariably the tubers themselves were disinfected some days 
before planting and were then'left in the open air. The treatments usually 
adopted kill all the eggs present on the tubers. If larvae were found in 
the segments of tnber whence diseased plants sprang, the eggs of the Dip- 
teron must have been deposited after the treatment and were doubtless 
the source of infection. Where the seed tubers were disinfected and plant- 
ed immediately, very few cases of blackleg were observed.. From this 
it is deduced that if the object of the disinfection of the seed tubers is 
, to control the disease, the tubers treated should be planted immediately 
after treatment or else kept in a place inacessible to the Dipteron. 

G. T. 

644. Bacterium Sallcis n, sp. Inj urious to Salix c&ertilae in England. 

Day W. R. The Watermark Disease of the Cricket-Bat Willow (Salm 
ccBvidea). Oxford Forestry Memoirs, No. 3, pp, 30, figs. 17. Oxford, .1924, 

A description of a serious epidemic observed in recent years on Salix 
caendea (Cricket-bat Willow'-) in the Coun-ties of Essex and Hertford- 
shire (England) and caiufed, as has been shown by inoculation tests, by 
a bacterium which the author describes and proposes to call for the time 
being Bacterium Salicis n. sop. 

The largest trees are generall3" attacked, the wood of which, even 
in the first year of attack, greatly de|)reciates in value ; after two or more 
years the tree dies. 

Symptoms of the disease ; general withering of the leaves (in May, 
or occasionally at the end of July) on one part only of the crown ; the 
leaves then turn brown, hang down from the branches for a certain time 
and finally die ; gradual death' of the branches ; frequent formation of 
adventitious shoots ; bacterial exudation on the dying branches, which 
arises from masses of bacteria occupying the vascular tissues, and which 
■ issues through wounds in the bark caused for the most part by insects. 

If an afiected branch be cut through, there will be noticed in the 
area of wood occupied by the bacteria a dark-coloured spot, quite char- 
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actexistic and commonly known in Essex under the name of “ 
mark whence the name given to this disease, of “ watermark disease 
of the cricket-bat willow . 

On the dying branches attacked by the latter, the Cylosporc ckry- 
sos'perma (Per.) Fr. fungus develops during the suninier : (bserviilioiis 
ill the open held and experimental tests made in connection tliercwitli, 
revealed the fact that the fungus is a saprophyte, capable of developing 
pnrmatly on dead tissues, also a possible parasite which can attack and 
kill living tissues, provided they are already weakened or predisposed 
to the disease ; but Cyt. chrysosperma alone is incapable of causing the 
death of a healthy and vigorous tree. 

The infection caused by Bact. Salicis always starts in the crown of 
the tree. This bacterium is a strict^ vascular parasite which penetra- 
tes into its host through wounds already existing on the smallest branches, 
generally caused insects which themselves may serve as a vehicle for 
the disease, After the disease has commenced to spread, the bacteria! 
exudation undoubtedly constitutes a source of infection by which the 
bacteria are diffused from tree to tree. 

The presence of the micro-organism is limited to the larger vessels 
of the wood ; it was not found in the leaves or in the smaller roots. 

The death of the organs of the tree which are attacked, is chiefly 
due to the stoppage of the water suppty which takes place in the tree, 
through the closing up of the vessels b}’ masses of bacteria. Another 
and generally secondaiy cause of death is the poisoning of the sap by 
the b3"-products of the bacteria and by substances produced by the dead 
parench^miatic cells in the wood. 

From observations made in the open field it seems that trees which 
grow in a locality with a permaneiith^ moist subsoil are more subject to 
the disease than trees situated in places with a moist but well drained, 
or even vexy dr>' subsoil. The diffusion of the disease is also favoured 
when the trees are planted too close to one another. The best means 
fox the control of the disease is based on the selection of a suitable local- 
ity and strict observance of the general rules of hr^gieue. G, T, 

645. Macraphoma. Corchori^ a Deuteromycete Injurious to Jute 

{Corchoriis capsuiaris) and other Plants in India. 

Shaw F. J, F. Studies in Diseases of the Jute Pbuit. Macf aphonia 
Saw. Memoirs of the Department if Agricii-ltnre in India, Bolaniccd 
Series, Vol. XIII, No. 6, pp. 193-199, -*2 plates. Calcutta, 192.}. 

In Eastern Bengal and E. Behar the jute plant {Corchoms capsularis) 
is sometimes attacked by a stem rot. The disease generally attacks the 
stem near the ground or somewhat higher, and in the first stages causes 
a pale reddish brown colouring, gradually changing to brown, which 
spreads along the stem and all round it until the whole plant dies. 

cases of this stem rot may be found in almost every jute field, 
but only in certain conditions of cultivation does the disease become 
epidemic. It may attack the jute plant at any stage of its growth, and 
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tlitis shows itself both on C. capsulaHs and C. oUtorms. Very yonng 
seedlings die with symptoms of ' damping off b the hypocotyl becoming 
soft and completely rotted. In such specimens an abundant mycelium 
develops in the tissues of the young fruit. In more mature plants the 
mycelian growth is accompanied by a copious formation of small black 
sclerotia in the interior of the stem among the fibres and by the deve- 
lopment of pycnidia visible as black’ points just below the cuticle. 

An examination of the diseased stem reveals the fact that the fun- 
gus consists of brownish hyphae and deep black sclerotia. Both the 
hyphae and the sclerotia are intermingled with the fibre. On the surface 
of the stem are to be seen numerous small black pycnidia. 

The inoculation tests show that the pycnidia and sclerotic 
forms belong to the same fungus, which the author has identified as Ma- 
cfophoma Corchori Saw, described as a new parasite of the Jute plant 
in Japan in 19 16. The pycnidial form is seen only on the jute plant and 
has never been obtained in artificial culture. The sclerotic form on 
the other hand develops in artificial culture and also on jute and cot- 
ton plants, potato tubers, etc. Cultures isolated from the jute, cotton, 
and potato, give rise to the pyc nidia form when inoculated on the jute 
plant. 

It was observed that the quantity of potash present in the soil is 
a determining factor of the disease : tests now being made at Pusa show 
that M, Corchori can develop a vigorous mycelium if cultivated in a sub- 
stratum not containing potassium. Field tests made at Dacca also point 
to the fact that jute is a plant which reaches its greatest development 
when the quantity of potash available in the soil exceeds that normally 
required by other plants. G. T. 

646. Phytophthora omnivora var. Arecae^ Peronospora Injurious to 

the Coconut Palm in Malabar. 

SuNDAm\RAi\'iAN S. and Ramakrishnan T. S. Memoir of the Department 
of Agricidture in India, Botanical Series, Vol XIII, No. 4, pp. 87-97. 
Calcutta, 1924. 

In many^ districts of Malabar, Canara and Maipur, the betelnut {Areca 
Catechu), has been subject for some years to a disease commonly called 
“ Mahaii or '' Koleroga which causes the rotting and fall of the fruits 
and in severe cases the crown of the palm itself. A disease in many res-, 
pects resembling this was reported as injurious to the coconut palm for 
the first time in August 1922, in some parts of Malabar, after the violent 
south-westerly monsoon. Owing to the fact that the symptoms of the 
disease are similar in both cases, the growers in Malabar also give the 
coconut-palm disease the name of Mahaii 

It causes large numbers of the nuts to fall, both young and mature, 
and the latter, if attacked, are. dark or blackish brown, either at the base 
only or over almost the whole of the lower half. In nuts which have 
recently fallen, the brown spots have a fine whitish covering which un- 
der the microscope is seen to be formed of the mycelium zoosporangi 
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of a Peronosporaca (PhytopUhora). If one of these fallen nuts be spUt 

open, the pericarp is found to be soft and rotted in those parts wMch 
correspond to the external spots, the kernel also is soft and partial!}’' oi 
wholly rotted, has a disagreeable odour and is unfit for consumption. Un- 
der the microscope it is seen to be completely invaded by the myceiiiuii 
of the fungus. The milk contained in the nut becomes brownish and 
emits a foetid odour. Sometimes both the principal and secondary axes 
of inflorescence are attacked. 

The Peronospora has been cultivated and culture inoculation tests 
have been made at Coimbatore on the fruits and buds of the coconut and 
areca ; such tests have shown that the fungus may be considered to be 
the agent of the disease. The inoculations also showed that this fungus 
is identical with Phyt. omnivor a var. Arecae, which causes the disease 
in the betel nut known under the name of “ Mahali or “ Kole 
roga 

The disease appears on the coconut only when the palms grow up 
with ^4. Catechu, which, after being attacked by “ Koleroga in their 
turn infect the coconut palms. 

The means adopted for control of the disease on A. Catechu may 
also be used for the coconut : all the diseased and spoiled nuts lying on 
the ground are collected and burned, together with the other affected 
parts removed from the tree, after which the inflorescences are sprayed 
with Bordeaux solution. The treatment should be applied immediately be- 
fore the rains set in and again during an interval of fine weather. 

G. T. 

flfy. Diseases of the Coffee Plant in the State of Sao Paulo (Brazil). 

Avbrna-Sacca, B. Segunda contribuigao para o estudio das molest ias 
cr3rptoganiica.s do cafeeiro. Secretaria da AgricuUura, Commercio e Obras 
Piiblicas do Estado de Sdo Paulo, Servigo da Puhlicagms, 63 pp., 2r figs. 
Sao Paulo, 1925. 

The first contribution to the investigation of the fungous diseases 
which attack coffee in the State of Sao Paulo (Brasil) was published by 
the author in 1917. The present one, which has now been printed, com- 
pletes the preceding one, recording some fungi new to science and giv- 
ing further information on some old diseases, which deserve the greatest 
attention on the part of planters. 

It should not be thought that the numerous fungi described and il- 
lustrated in these two works include all those which five on the coffee- 
plant in the State : besides the mycetes he has been able to gather 
and examine, many others must exist over the whole of the coast 
zone- 

In the present publication the author examines the following 
fungi : , ; , " 

(i) Glomerella coffeicola Ayema n. sp. (conidial form) : Colleto-* 
ifichum incarnatum Zimm ; f . spermogonia : Cytosporina coffeicola Averna 
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11. sp. ; f. pycnidia: Diplodia coffeicola Zimm.; f. ascophore: Gl. coffeicola, 
wMcii cause the disease, locally known as “ gueima do caleeiro ” ; 

(2) Pestalozzia coffeicola Averna : 

(3) Clasterosporium coffeanum Averna ; 

{4) Hendersonia coffeicola Delacroix ; 

(5) Stictis coffeicola Averna ; 

(6) Lachnea hemisphaerica (Wigg) Gill ; 

(7) A sterile mycelium, which causes a form of root rot ; 

(8) Chaetophoma coffeicola Averna ; 

{9) Nectria coffeigena Averna (conidial form : Fusarium coffeicola 
P. Heiiii., f. ascophore : N. coffeigena) '] Common names : cafe chocho”, 
cancro do cafe ” ; 

(10) Sphaerostilbe flavida Massee (sin. Stilbum flavidum Cooke ; 
Pistillaria flavida Speg. ; Stiibella flavida Kolh ; Omphalia flavida Maubl. 
et Rang.) ; Common Brazilian name : regueimado 

Having described the injuries caused by the above fungi, the author 
gives their morphological characters and the best means fox their controL 

G. T. 


Animal Parasites. 

648. Ortlioptera in Bengasi. 

Zanon, V. Contribnto aha conoscenza della fauna entomologica di Ben- 
gasi. Ortotteri di Bengasi. Extract from the Memorie della Pontificia Accademia 
delle Scienze Nuovi Lincei, Vol, VII, pp. 23. Rome, 1924. 

Enumeration of 47 species of Orthoptera collected by the author 
in the Bengasi districts from 1915-1919. While all are important from a 
scientific point of view, according to the author, s^’^stematic and biological 
knowledge is lacking as regards the representatives of this order of insects 
in Eib3m and some are also important from the economical point of view, 
because recognised as injurious to various crops. 

The list is preceeded by a detailed account of a notable invasion of 
locusts, the flight originating from the South, the predominating variety 
being the « speckled locust » {Tettigonia albifrons Fabi. Decticus albifrons 
Serv. ; in Arabic, bugerada or bugiarada from which the Ben- 
gasi zone suffered in 1918-19. 

The garden crops and seeds were destroyed ; ripening barley and 
wheat were also involved and the wells defiled. Vines suffered only 
slightly ; some bunches of grapes were nipped off, but the leaves re- 
mained intact. 

The presence of various natural enemies was observed {Sphex flavi- 
pennis hymenoptera, and the following birds : Tinmmadus vespertinus, I. 
neumannif Ember iza citrinella and sparrows), but for various reasons their 
intervention in the campaign against T. albifrons was insufficient. 

G. T. 
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649. British Coccidae. 

GrEBN, B. Observations on British Coccidae, IX. 21ie Entomologisi S 
Monthly Magazine, Vol. LXI (3rd Series, Vol. IX), No. 729 (No. i'22) pp. 34- 
44, 5 figs. London, 1925. 

Kuwania pint, which the author describes as a species new to science^ 
was collected on Pinus syhestris, at Oxshott (Surrey). This is the first 
time that the presence of a Coccida on pines has been reported in the 
British Isles. 

On branches of Hoheria populnea, in the Sci% Isles, Eriococcus 
hoheriae ]\![askeli was observed. This is the first time the insect has been 
found outside its native country (New Zealand). 

The following are also described as species new to science : (i) Pseudo- 
coccus [Tnonymtis] phalaridis living on Phalaris anmdinacea, at Frim- 
ley (Surrey) — it has a verj^ effective natural enemy (which preys on the 
OcMhiphila poly stigma larva) ; (2) Ps. {Tr.) peregrinus, on the roots of the 
Nenne flexmsa Amarillidaceae, at Exbury, near Southampton ; (3) Le- 
pidosaphes later ochUinosa, on Coelogyne sp. at Wisley (Surrey). 

Ill the airead\^ long list of the host plants of Lecanium persicae (Fab.), 
Tamar ix, on which the Coccida was collected at Andover (Hants), should 
be included. Such a discovery is of special interest as it is the first time a 
Coccida has been reported to be found on such a tree in Great Britain. 

A specimen of Launis nobilis was found very seriously infested by 
Aspidiotus hritminicus Newest (the locality where the observation was 
made is not indicated). 

Lepidosaphes idmi (L) was found on B.elianth&m%im vulgaris (on the 
Hog's Back, near Guildford) and on Erica TetraUx in the neighbourhood 
of Camberley. G. T. 
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Legislative and Administrative Adeasnres, 

650, The Fruit Wines of Costa Rica. — The production of these 
wines has been regulated by the decree of December 3924. (La Gaceta, 24th 
of December 1924). 

65 j. Control and Protection of Forests in Spain. — The Royal 
decree of March 12th. 3924, gives general directions respecting the protection 
of forests against diseases and pests. 

The ‘‘Ministerio de Fomento may contribute to the expenses entailed 
in this respect by tovm councils and private persons. Further provision may 
be made for the formation of syndicates composed of proprietors of the at- 
tacked zones, who cooperation will be better able to control pests. The 
Royal Order of February 21st., 1925 has regulated State support in this 
matter, (Gaceta de Madrid, 26 February 1925), 

652. Spain. The Felling of Trees on Private Property. — Further 
instructions were issued in this respect on the 4th of March, 1925, in addition 
to the Royal decree published on December 3, 1924. 

653. Spain. Regulations concerning Wines and Alcohol. — Pub- 
lished in a Royal decree of September, ist 1924; the question is treated princi- 
pally from the fiscal point of view. Attentionis drawn to article 7, which states 
that in order to jDrevent over-production of wines, which would naturally 
cause difficulties in the wine-markets, new plantation of vineyards is pro- 
hibited with the exception of special cases. 

654. France. Repression of Fraud in the Fertiliser Industry. — 
The decree of March 39th 3925, supplements the former law of February 
1888. Regarding the repression of fraud in the fertiliser industry, it is prescribed 
that all commercial documents together with the labels on the packages 
must state full details as to the chemical substances contained in the fertil- 
izer in order to protect the purchaser from fraud. (Journal Officiel, 22 
March 1925). 

655. France. Regulation of the Trade in Cereal Seeds. — With 
the presidential decree of 26 March 1925 the selling of wffieat seed packed 
in any other than the prescribed way is forbidden. The labels on the pack- 
ages must bear information as to the variety of wheat, its origin and the 
average percentage of this wheat in the package. Only such wheat may be 
sold as first class or choice seed, and that which is obtained by individua 
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selection must contain not more than i % of seeds of other varieties than 
the one indicated. The germination capacity of the wheat, when not 
specified, must not be less than 85 %. [Biilletin de V Office de renseignemeuts 
agricoles. No. 7, 1925). 

656. Colonisation in Algeria. — Measures have been taken for the 
reservation of State lands for colonisation in Algeria. {Bulletin off -del, 
December 3rd, 1924). 

657. Morocco. Decree for the Agricnltnrai and Silk- Industries. — 
A Vice-Regal decree has been issued dated Dec. 20, 1924, concerning the distri- 
bution of prizes for motoculture ; for the preparation of land for planting 
or for the grafting of olive and carob trees, and for planting of mulberry-trees. 
(Bulletin Oficiel, 30 December 1924). 

658. Martinique. The Encouragement of various Plantations in 
Martinique. — By special decree a bonus for various plantations has l)eeii 
established, as follows : for each coconut pahn 5 fr. ; for each iemori-lrte 2.50 £r. ; 
cacao and bananas 1.50 fr. ; coftee and sisal, 0.50 fr. ; vanilla 0.30 fr. ; cotton 
ojo fr. ; tobacco 0.05 fr. Arrangements have been made for the distribution 
of these bonuses and practical instructions respecting the various plantations' 
have beeen published. (Journal Officiel de la Martmique, July 10, 1924). 

■659. Measures for Protection of Plants against Parasitic Diseases 
in French Oceania. — By special decree amending the decree issued 
January, 1916, measures have been taken to forbid the importation of coconut 
palms, and all otlier kinds of palms, as well as of cofiee plants, banana plants' 
and other Musacea. The regulation applies also to their fruits, leaves or seeds. 
{Journal officiel des Etablissemenfs frangais de V Oceania, December, I92.-|). 

660. Italian Laws and Decrees respecting Land Improvement and 
the Granting of Agricultural Credits. — The Royal Decree of Feb- 
ruary 5th, 1924, exonerates the communes from contributing to the land im- 
provement tax hitherto sustained by them alone. Further provision is made 
for the collaboration of the State and the Produces as regards tlie rate of 
interest charged on loans. The Royal Decree dated February 8th, 1925, appoints 
an iiiterministerial Committee, with powers to carry out improvement of lands 
in the public interest. The decree of 19 February, 1925, of the Ministery of 
National Economy treats of agricultural credits ; of the agricultural credit 
Banks of Caserta and of Lecce. The decree of the same Ministery, dated 31 st 
of January, 1925, deals with the granting of loans for agricultural purposes. 

661. Measures for the Control of Plant Diseases in Italian Somali- 
iMd. *— By two Governmental decrees of November 1924, the importa- 
tion of seeds, plants and parts of plants without special permission of Govern- 
ment authorities is prohibited. The importation of American cotton seed is 
prohibited and an eventual disinfection or even destruction of the existing 
imported platite is ordered as w’-ell as the immediate destruction of the cotton 
plants after picking is over. In some cases the total or partial destruction of 
the entire crop is ordered even before picking. Seed not used in oil factories, 
or for sowing is also to be destroyed. 

662. HoMaud* Ministerial Regulations for the Control and Marking 
of Cheese. — - The Butch Minister of the Interior ' and Agriculture, Depart-' 
ment of Agriculture, Section V, has published instructions amending previous 
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laws (23 March, 1925) in respect to the examination of samples of fat cheeses 
(ist quality) as well as those of skim-milk cheeses, and the analysis of samples. 
Analysis is made in respect to the percentage of fat, which is determined by 
quantitative and empirical methods. {Nederlandishe Staatscourant, 15 Aprils 
1925, No. 72). 

663. Paraguay ; Cotton Seed in Paraguay. — In virtue of Art. i 
of a decree No. 18218, the cotton planters and exporters of cotton must keep 
ill reserve 30 % of seed obtained every year, in order to supply the requir- 
ements of the next crop. 

ilrt. 2. of the same decree forbids the importation of cotton, if not ac- 
companied by a special certificate, to be issued by the Banco Agricola. 

664. Rumania : New Regulation for Wheat, Flour and Bread. 
— Legislative measures are published in No. 4 of th&Monit. off (6th January, 
1925), by which the exportation of wheat and its derivatives is prohibited. 
The national mills are obliged to recover from the wheat integral flour to 
the extent of 85 %. 

In time of urgent need, or war, the Government is empowered to seize 
all wheat and flour required to supply the needs of the population or army. 
Maximum prices are fixed for wheat standard flour, for the flour alread}^ in 
store, and also for the above-mentioned Government requisitions. 

665. Venezuela: Protection of Forests and Water Reserves of 
Venezuela. — A law has been issued dated June 1924, respecting State 
and private forests, the maintenance of the public and private water supply, 
the navigation of rivers, concessions for the erection of hydro-electric works^ 
the maintenance of lakes, wells, etc. 

Exiyerimenial Stations and Agficultural Instruction. 

666. Germany : A German Research Laboratory for Chemical 
Fertilizers. — The Chemikev Zeitung, March loth, 1925, announces that 
the « Kaiser Wilhehn Society » intends to found a research laboratory for 
fertilizers. This Institution, will collect and co-ordinate imformation on the 
subject, not only of the different fertihzers, but will study also the compli- 
cated questions of plant nutrition and the fertility, and properties of the soil. 
Furthermore it will study the best methods of application of lertilizers and the 
action of stimulating chemical substances, accomplishing in this respect a 
revision of the the studies already completed by others. This Institution will 
therefore constitute a Research Station in the widest sense of the word, 
studying problems of soil, plants and fertilizers hi aH their inter-relations. 

667. Germany : A Hydrological Research Stadoii has been founded 
at Obernachtal, by the Bavarian Government, near the laboratories of the 
<( Kaiser Wilhelm Cesellschaft » at Walchensee. 

668. Phenological Maps published by' the German Phenological 
Service. — Under the direction of State Councillor Prof. B. WerTh, phenb- 
logical maps have been published in No. 25 of the Mitieilungen aus der Biologis-- 
chen Reichsanstabteihmg fur Land und Forstwirtsckaft. This number was 
issued in December, 1924, and forms the annual for 1922/ of the Phdnologischen 
Reichsdienstes . 
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. 669. Germany s The ‘‘ Karl- Heinz- Thost Foundation Tlie JJeulscke 
boianische Gesellschaft has opened a competition to all Getiiiaii and Austrian- 
German "botanists on the subject : “ To promote by pensoiial original t'csea,rcli 
and by critical annotation from recent literature the study of the infltieiiee' 
of the duration of daylight on the growth of the plants B'or this coinpctitioii 
a prize of 500 gold marks has been offered by the « Kare-Heinz-IiioST »> 
Fund. The answers should be addressed to the President of the Deutsche Boia- 
nische Gesellschaft in Berlin not later than April 3otli, 1926. The judging com- 
mittee consists of Professors C. Correns, T. BiEES and H, KniET. 

670. Brazil : Frograrnme of the Experimental Station for _ Cocoa 
in Brazil. — The Brazilian Minister of Agriculture has organivSed a progrnmiue 
of work to be carried out in the current year by the Bxperinieiital Stations 
for cocoa of Illieos in the State of Bahia and of Goyatacazes in the vState of 
Bspirito Santo. Following is a resume of this programme; (a,) to rcniove 
the plants from the soil of the fazenda and to spacer out ground for the 
new, simple, experimental cultivations ; (b) to carry out planting experi- 
ments with Criollo cocoa, the distance between plants to be 5 metres, part 
of the plants to be grown under shade and part without shade. Cultivates v.acli 
year half of the ground for each part ; (c) carry out similar experiments 
with other varieties of cocoa, but var3rmg the distance between Hk.^ 
plants ; {d) use as shading trres molungu and other trees of the 

leguminous family, taking care to use small legumhious trees as long as 
the cocoa plants are still small; {e) to plant on small plots of ground, 
at a distance from those plantes with Criollo cocoa, the varieties that 
are also found at S. Bento das Lages ; (/) to ascertain the best conditions 
for each variety of cocoa with respect to adaptation and productiveness, in 
relation to atmospheric humidity, soil formation, nature and depth of the sub- 
soil, chemical composition of the soil, the movement of water, subterriuicous 
water-table, etc. ; (g) to study the influence and the advantages of pruning 
and grafting and above all the increased production of tlie better varieties or 
of the most productive trees ; (A) to ascertain the yield ])er hcctaro and 
per plant of each variety of cocoa, shaded and not shadenl, and varying 
distances between the plants, with cultivated or nnctiltiviitc‘d ground, with 
or without the use of fertilizers ; {i) to keep cattle in the vStatioii in ordv.r to 
demonstrate the utility of manure, and to use also the cocoa residues for tlii* 
fertilization of the plantation, leaving parts without fertilizens for comparison ; 
(/) to plant on the plots already used for cocoa, intermediate ro-ws of seringiio 
ixas '' (seeds and cuttings of S. Bento das Tages) and to suggest sucii ineavsures to 
‘‘ fazendeiros ” whose grounds no longer produce cocoa in satisfactory quantity ; 
{k) to plant certain lots with Kobusta and “ Stenophylla coifee, also derived 
from S. Bento dos Images ; ( 1 ) to plant on the Station grounds tea, quinine, earn 
phor, oriental pepper, chahnoogra, etc. with seeds from S. Bento dos Tages 
or from the Istituto Biologico de Difesa Agricola ” ; {m) to maintain nurseries 
for the powiiig of the best quaHties of cocoa and other useful plants of tiie 
region, including forest-trees such as eucalyptus, teak, etc , using plants 
from the Botanical Gardens ; {n) to inspect the plantations of the zone, deter- 
mine the diseases and their causes, to study the means of remedy and the meth- 
ods of treatment and to ascertain the maximum or mhiimimi resistance of 
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each cocoa variety against these diseases, and to ascertain their causes ; (0) to 
study the fermentation and drying of cocoa by means of practical experiments, 
until definite results are obtained ; i^p) to show the advantages and disadvan- 
tages of the washing of cocoa ; (g) to grade the various kinds of cocoa so as 
to obtain better quotations on the markets ; (r) to study the immunity of 
cocoa to mould; (s) to study the uses of the hull and the pulp of cocoa. {Gazeta 
da Bolsa, Year VIII, No 6, Rio de Janeiro, 1925). 

671. Spain : Tlie Agricultural Fields (“ Campos agricolas 
attached to the National School in Spain, — The sum of 1000 pesetas 
has been placed at the disposal of the Director of each of these fields, available 
for the scholasticai year 1924-1925. (Royal order, 17 February 1925, published 
by the President of the Direttorio Ivlilitare). 

672. United States : Experiments on Growing of Sugar-beet in 
Louisiana, U. S. A. — The results of these experiments may be summarised, 
as follows : (i) on hilly ground near the Baton-Rouge and on land in the 
Bast of l/ouisana once covered with pine forests, sugar beet was successfull}’- 
planted. The beets had a sugar content of 13-14 %, and purity 80-85 %. 
Alluvial soil will probably prove favourable for this crop. (2) The yield 
may reach 10 to 15 tons per acre. The average 3deld per acre for the United 
States is about 9.5 tons. (3) The cost of production is relatively low. (4) The 
duration of the harvest varied in the last years from 6 to 12 weeks, be- 
ginning early in Ma3^ {5) The experiments show that the sowing should take 
place earlier, e. g., in September-October. (6) The beets at harvest time 
weigh from 1-2 lb. Uniformity in size indicates good quality but is not 
indispensable. {7) In the experiments at Baton-Rouge no fertilizers whatsoever 
were used. {Chemical News, Vol. 130, No 3389, pp. 9-25). 

673. Nebraska (U. S. A.), Experiments in Cereal Growing. — Messrs. 
h. If. York and W. W. Ditrr of the Nebraska Experiment Station have pub- 
lished in a special Bulletin the results of researches made during 16 years 
ill coni-growiiig at the North Platte Dry-Farming Sub-Station. [The Agricultural 
Review, April 1925). 

674. New courses of Rural Science at the ‘‘ Virginia Polytechnic 
Institute — To the instruction in this polytechnic school which extends 
over 4 years and includes the study ot various braxiches of science concerned 
with Agriculture, have been added the following courses : Agricultural Geo- 
graphy, History of Agriculture in America, History of English Industry, Stat- 
istical Methods of Agricultural Accounting, National l^onomy, Rural Econo- 
my and Rural Sociology. Courses on marketing of agricultural products, 011 
rural co-operation and on the cost of production of agricviltural products, had 
already been held. {Journal of Farm Economics, Vcl. VI, No. 3). 

675. ' International Seed Exchange. - — ■ Nearly a hundred botanic 
gardens issue aimually or biennially a seed list for the purpose of mutual ex- 
change ; these gardens are chiefly in Europe. Those in Asia are : Tokyo, Sapporo, 
Buitenzorg, Tiflis ; in Africa : Elirstenbosch near Cape Town, Tunis ; in South 
America : Montevideo ; in North America : Ottawa and Brooklyn. The 
Curator of Plants, Dr. GuNmRSEN of Brooklyn Botanic Garden, U. S. A., . 
invites correspondence on tliis matter. {Science, Vol. IX, No. 1543* Lancaster, 
Pa., 1924), 
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676. United States : Annual Report of the American Research' 
Laboratory for Fixed Nitrogen. — The director of this Laboratory, P. G., 
CoTTREifE, gives an account of work carried out during the 5th year, llie 
most important investigations refer to : (i ) the synthetic ammonia, process, 
the cost af which may be reduced by 50 %, by a better use of catalytic agvi'its ; 
(2) the fixation of nitrogen as cyanides ; (3) the fixation of nitrogen as nitrate 
of aiutoiiiium In order to obtain aluminum and ammonia ; (4) researches on cya,n” 
amide, and also on nitrogen-fixing microorganisms, and on the recover}^ 
of oxides of nitrogen from the gaseous mixtures obtained by the oxidation 
of ammonia. 

Special attention was given to the fixation and utilization of atmospheric 
nitrogen and to the fundamental principles of the process. Prom this stand - 
point it is important to know the conditions under which the molecule of nitro- 
gen can unite vfitli other elements. 

The production of active oxygen and of ozone is connected with the same 
problem as well as the reversibility of these processes. The work on the ex])lc)- 
sive decomposition of ozone shows the possibility of using the electric arc |)rO“ 
cess for nitrogen fixation and also for the formation of nitric oxide. 

Seventeen scientific publications have been issued during the past year, 
as well as publications oi an informative or commercial character. {Anmial 
Report of the Director of the Fixed Nitrogen Research Laboratory , pp. 1-5, Wash- 
ington, U. C., 1924). 

677. American Foimdation for the Study of the Chemistry of 
Wood and its Derivatives. — The ‘'Northwest Paper Company” and the 
‘‘ Cloquet Lumber Company of Cloquet (Minn.) have given a fund of $zjooo 
to the Agricultural Biology Section of the University of Mhiiiesota to encour- 
age the study of the ciiemistr3^ of wood and its derivatives as well as the 
utilisation of wood products. 

678. Cuba : Note on ‘‘Mosaic” of Sugarcane. — In order to promote 
these studies a new credit of 6000 pesos has been given, in November 1925, 
in addition to former endowments. {Gaceta Oficial, 28 November, 1924). 

679. France : A Technical School for the Study of Petroleem 
has been founded at Strassburg by the French Government for tlic iiuslruc- 
tion of specialists and the development of scientific or technical studies on ccaii- 
biistible liquids. The School is divided in 3 sections : Geology, develo]>tni'i!t,, 
chemistry of petroleum. [La Jonvnie indi^strielle, 28 December, 192.1). 

6S0. Morocco : A Native School of Agriculture was opened at 
on January ist, 1924, Two kinds of instruction are provided, general and 
technical. The general instnictioii includes : the French languagCvS, matlieniatics, 
surveying, levelling, economic geography, hygiene. The tecnical courses con- 
sist of : botany, agriculture, horticulture and fruit-growing, principles of agri- 
culture from a physical and chemical point of view, agricultural mechanics, 
anatomy and physiology of animals, h3^giene and stock-breeding. Half a clay 
each week is given to practical demonstrations on the experimental farm (700 
hectares) , situated near the gates of Fez (Bab Segma). At certain times 
pupils stay for several days on the farm, under the direction of the instnictot 
or of one of the Professors, and take part in ploughing, sowing, weeding, graft- 
ing, reaping, grape -gathering, pruning, fruit-picking, etc. The greater ^part of 
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tlie stock-breeding courses are given at the veterinary Station in the town. 
[Renseig'nements colonicmx e t documents publies pay le Comite de VAfy-ique 
frangaise et le ComiU du Maroc, vSiippl. 3 de VAfrique francaise, 1925). 

6S1. Professional School of Agriculture in Porto-Novo (Dahomey), 
— In accordance with a decree of 16 October 1924, the Ivieutenant-Goveriior 
of the Colony has re-organised this School. {Journal Official de la Colonie &u 
Dahomey^ November ist, 1924). 

6 £2. Great- Britain : Agricultural Research in France and Great- 
Britain. — Mr. W. R. BIvACK, of the Ministry of Agriculture and Fisheries has 
written a short comparative study on French and British Agricultural Research. 
He states that this sendee has been introduced more recently in France than 
in Great Britain. In France it dates from the year 1921 and in Great Britain 
it was installed in 1909. Research in the following subjects is carried out by 
both countries : Soils, plant patholog}^ plant breeding, cattle feeding, stock- 
breeding, animal pathology, farm engineering. In Great Britain tlie follow- 
ing branches are especially studied : plant physiology, horticulture, glasshouse 
crops, agricultural economics. In France the special branches are physics and 
meteorology from an agricultural point of view and agricultural bacteriology. 
The author points out the similarities and diherences between the systems of 
the two nations and mentions that in France there is a stronger tendency 
tow ards centralization 

The British organization is gradually becoming more centralized writhout 
diminishing the liberty of the \wrkers. In respect to personal remuneration 
and the valuation of scientific material, it is stated that Frenclx officials have 
less advantages than the British. (W. R. BI/ACK, “ Agricultural Research in 
France, a comparison with Great Britain ; The Journal of the Minisiry of 
Agriculiufe, p, 36-46, 19-5) ■ 

653. Great Britain : Experiments on Broccoli. Growing have been 
carried ont at Gulval, Cornwall, a country whicli markets about 15,000 tons 
amiually. The varieties are discussed, and the results of selection and hy- 
bridisation, also, methods of cultivation, manuring, and the importance of 
grading and packing. (H. W. Abbiss, Jnl, of Minisiry of A grietd lure, Vol. XXXI, 
No. 12, 1925). 

654. Australia : A National Museum for the Study of Australian 
Fauna has been established at Canberra and promises to become an in- 
ternational centre for the study of Australian fauna. As is known, after the 
introduction of civilisation and of European fauna many Australian types of 
mammals have disappeared. 

Hr. CopiN IVlACKeNZiE had founded tlie “Australian Institute of Ana- 
tomical Research ” in Melbourne, for zoological and comparative anatomical 
studies. This Institute includes also a Museum and a laboratory. In 1923 
Dt. Mackenzie gave to the Government his laboratory instruments and equip- 
ment and collection of zoological specimens both living and dead. This Collec- 
tion will form the nucleus of the National Museum, which will be under tlie 
direction of Dr. Mackenzie. v. LNI, No. 1881; 1925). 

685. Trinidad : Instructional and Experimental Sugar Factory of 
tile Imperial College of Tropical Agriculture- — On February 20,1923, 
Sir Horace Eyai^^, K. C. M. G., Governor of Trinidad and Tobago, officially 
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opened the new Sugar Factory of the Imperial College of Tropical Agri- 
culture, the first of its kind in the Empire. The inacliinety of the factory 
valued at not less than £ 20 000, has been presented by firms of the British 
Sugar Machinery Manufacturers’ Association. A detailed account of the his- 
tory of the factory, tlie College Course in Sugar Technology, and a description 
of the machinery is gi'ven in tire Sit^pleme-ni to Tropic al AgncuUvre, Vol. II, 
No. 4, 1925, 

686. A New Zealand Demonstration Farm. *— The Stratford Detuoii- 
stration Farm has an area of 143 acres and carries out demonstration work 
in connection with pastures, root-crops, green crops and lucerne. The dairy Iierd 
has been improved by a good bull and good feeding ; tlie average butter-fat 
production per cow bas risen from 221. i lb. in 1919-1920, to 305.0 lb. in 1923- 
1924, the improvement being largely attributed to better feeding. The results 
obtained are published in the local papers and are carefully followed by far- 
mers, who visit the Demonstration Farni and view the work. Development 
proceeds at a moderate pace, as extension is dependent upon the income 
earned. {New Zealand Journal of Agricidtme, Vol. XXIX, No. 6. Welling- 
ton, 1924). 

687. Ail Australian Agricnltnral Research Institute has l)eeii 
established by the University of Adelaide, owing, to tlie gift of £ 100 000 
by M. PETER W41TE, a well-known sheep farmer of South Australia. The Gov- 
ernment has granted a subsidy of £ 5000 per annum in addition. The Insti- 
tute will be known as the Waite Agricultural Institute and is situated at Glen 
Osmond, about three miles from Adelaide ; the farm has an extent of 300 
acres. Research will be carried out on general agriculture, chemistry, plant 
diseases and plant breeding. (Jnl. of Ministry of Agriculture, Dondon, XXXI t 
No. I, 1925). 

688. Italy : Production of Pure Seed in Italy. — A Summary on 
the cultivation of cereals ot tlie ‘‘ Amministrazione Marcello in Fontaiiella di 
Odezzo ” in the Marca Trivigiana has been published, with a preface l)y Dr. 
G. M. Marani, the technical Director of the “ Cooperati va Trivigiana i»er la 
produzione delle buone senienti This publication compiled liy Count 
A. MarceeIvO one of tlie proprietors of a farm in Foiitanella, gives inform a, - 
tion on experiments carried out with varieties of wheat, maize and sorghum. 
The administration has exi)erimented in the improvement of maize cultiva- 
tion by genetic selection, mass-selection, and the introdnetion of new 
varieties. On Count Marceeeo's farm it has been showui tliat tlie best results 
are obtained by mass-selection, as proved by tlie abundance of the harvests, 
general uniformity and earliness of maturity. 

In regard to sorghum, Japanese vanetes, Minnesota, A ri ambler and 
Honey varieties have been grown. 

8S9, Italy. Italian ScholasMps for Farm Engineers. — The Opera 
Nazionale per i Combattenti in Italia ” (for ex-soldiers) in order to obtain 
the best technical fann engineers (agricultural hydraulic, soil improvement, 
rural electrification) has granted two scholarships of 6000 lire eacli. Tliese 
scholarships are to be given in 2 annual endowments in the scliolastic years 
of 1924-1925 and 1925-1926 to enable ex-soldiers, who have graduated as 
civil engineres to attend the “ Ecole superieure du G^^nie rural in Paris. 
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Attached to the school is an agricultural Station for hydraulic reseach 
which offers a course extending. over two years. 

The first year includes lectures, practical work and the studies of various 
t3rpes of farm engineering, also, excursions and visits to diiferent industrial 
plants with periods of training. 

During the second year of study, in order that the enrolled engineers may 
become more proficient in agricultural electrical work, opportunity is given to 
attend the Bcole superieure d’electricite ” in Paris, where students may 
obtain the diploma of electrical engineer. 

690. Italian Gompetitioii in Agriculture. — In 190S the “ Cassa di 
Risparmio in Bologna established a prize to be given every four years. 
This prize is in memory of CESakB Zucchini who for more tlian 2 7 years directed 
witliout remuneration this Institution. The first competition was oxiened in rgio 
and closed in 1914 and was won by Prof. Francesco Tobaro, professor of 
i\.gri culture in the “ R. Istituto Superiore d’Agricoltura at Bologna, tlirough 
his studies in the breeding of cereals. 

During the war and in the following years tlie prizes were abolished, but 
on the first of April of the present year the competition has been re-opened. 
The competition consist of two main sections ; (i) the best work, di- 
scovery, invention, the scientific or industrial application relative to new 
means and methods for the control of agricultural plant diseases (second 
competition) ; {2) and against the diseases of domestic animals employed in 
agriculture (third competition). For each of these competitions a prize of 15,000 
lires, a gold medal and diploma has been authorised. All manuscripts, samples, 
etc. should be addressed to Fondazione del Premio Quadriennale CesarE 
Zucchini presso la Cassa di Risparmio di Bologna The competition ends 
on March 31st, 1929. 

691. Italy : Foundatioti for Study of Feeding of Dairy Cows. — 
The R. Istituto Doiiibardo di Scienze, Rettere ed Arti has received an endow- 
ment from the Cav. DuiGi x^eEacchio of a million lires with instructions to use 
the interest in prizes, for the study and technical imx)rovement of the nutrition 
of dairy cows and tlie disposal of the by-products of milk. The regulations 
will be drawn up by the Institute with the sanction of Prof .Constantino Gorini. 

692. Italy: Prize Competition; Organic Chemistry as applied to 
Agriculture. — The R. Istituto Sui^eriore x^grario of Milan has ojiened a 
competition (Fondazione Korner) for the bejst work in agricultural organic 
chemistry. The prize is 3000 lire. All replies must be sent to the above men- 
tioned Institute, Via Marsala, 8, Milan, not later than Dec. 31st, 1929. 

693. Italian Scholarships for the Improvement of Studies relating 
to Fish. — By a Ministerial Decree dated 26 February, 1925 three scholarships 
have been opened for the study of fresh water, lake and sea fish. EJadi 
scholarsliip has a value of lire 9000 and is open to graduates in natural science 
or chemistry. 

Associations and Agricultural and Scientific Institutions. 

694. The International Federation of Aviculture. — In accordance 
to the decision of the Congress held at Barcelona in May 1924 to reconstitute 
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the Intemational Federation of Aviculture, formed at Brussels in 1905, the 
delegates of the different nations, invited by the Federation des vSocietes 
d 'Aviculture de Belgique " met in the Belgian Ministry of Agriculture in Jau-- 
uary last and reformed the statutes of the International B'ederation. Included, 
in work carried out by tlie new Federation are the following : the revitsioii 
of standards defining a pure race and the principles to be followed in their 
application in International FJxhibitions ; sanitary and Customs regulations ; 
regulation of the trade in eggs and poultry ; Poultry CongressCvS. For these 
lUvSt it is stipulated in the Statutes that the Federation should act in conjunc- 
tion with the Intemational Associations of Poultry Instructors and Investi- 
gators, which has organised the World Congresses held at the Hague and. Bar- 
celona and will assist in the organisation of exhibitions. (La Revue Avicole, 
Year 35, Ko. 3, 1925). 

695. Austria : ' The Viennese Agriculture and Forestry Club* — On 
Mardi 10 of the present year the “ Klub der Land- uiid Forstvvirte cele- 
brated its 50th anniversar}.'. 

In 1875, when foimded, tliere was a membership of 152 which rapidly in- 
creased to 500. After the war the membership, fell to about 250. 

The Government agricultural adviser. Dr. G. v. Hamm was the founder 
oi the Club. The President is now Dr. M. Wieenbr, Director General of the 
Land- mid Forstwirtschaftlichen Betriebsgesellschaft. 

696. Columbia. The XXth Anniversary of the Agrlcnltural Asso- 
ciation of Columbia. — Sig. Raeael Feorez has published a pamphlet on 
the work of the association (Sociedad de Agricultores de Colombia) during the 
last 20 years, which was founded in November 1904, under the name of Socie- 
dad de Productores de Cafe which in .1906 Was changed to tlze present title. 
In 1 90S the first number of the “ Revista Nacional de Agricultiwa ** the period- 
ical of the organisation appeared. The work of the association is described 
by Feorez and biographical sketches are given of the chief members. The 
present membership is 150 including 21 honorary members. The library 
of the Association contains a thousand volumevS and numerous rcvieWvS and 
journals, national and foreign, which are consulted especially by veterinary 
and agricultural students. (RaeaEE FeorEz, Resena hisiovica de las lubores ejc- 
C'uiadas par la Sociedad de Agrictdtoyes de Colombia en ios vcinte amos de su 
existencia ; pp, 62, small octavo, illustrated. Bogota, 192,.'!) . 

697. Ecuador Agricultural and Stock-Breeding Services. — Tlie 
law of October 1924 states that the stock-breeding and agricultural servicCwS 
are under the control of the Ministry of Agriculture. 

69S. United States : The Development of the Federal Crop Re- 
porting Service. — The Federal Crop Reporting Service held its 61st anniver- 
sary in May 1924. The Service has developed into an organisation iimiibetiiig 
over 300000 volimtary reporters, bo Government officials of the Statistical 
Service, 8 to 10 experts on agricultural production and 120 employees, Bach 
year about 50 000 different reports are published. The work of this Service 
enables the Bureau of Agricultural Bconomics of the Department of Agricul- 
ture of the United States to publish fortnightly reports on the conditions, tlie 
development and the probable yield of cotton. (Jouvnal of Fatfn FconomicSy 
Vol. VI, No. 3, 1924). 
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699. United States : American Association for the Advancement of 
'Science* — A large number of scientific and practical institutions and orga- 
nisations in the United States are now officially united to the American xAsso- 
ciation for the Advancement of Science. They may be classified as follows : 
mathematical 2, physical 3, chemical 3, astronomical i, geological and geo- 
graphical 8, zoological 6, botanical 6, zoological and botanical 5, anthropo- 
logical 3, psychological 2, economic and sociological 5, engineering 9, medical 
9, agricultural 9, instruction and philosophy 6, various institutions 6. In addi- 
tion, 12 Academies of science of the different States of the Union are affiliated 
to the 'Association, which allows these Academies yearly subsidies for their 
academical work. {Science^ N. S., Vol. LXI, No. 1579, 1925). 

700. Cuba. National Association of Horticulture in Cuba founded 
by the horticulturists of Havana and Pinar del Rio under the patronage of 
the Secretary of Agriculture. One of the Association's chief aims is to induce 
the United States to withdraw the quarantine regulations imposed on Cuban 
fruit. The Association also endevours to promote rural co-operation, agri- 
cultural credits, irrigation, improvement of transport, improvement of rural 
life and the progress of fruit-growing. {Bulletin of the Pan-American Union, 
September 1924). 

701. France : A National Bureau of Cumbustible Liquids has 
been formed in the Ministry of Commerce and Industry with the aim of fur- 
nisliing to the administration and to French industry, by means of special 
notices or general publicity, infonnation and documents to improve the distri- 
bution of combustible liquids. This Bureau will encourage necessary studies 
and may organize and support technical instruction concerning the various 
sections of the petrol industry and its by-products. By means of prizes re- 
search will be encouraged for the discovery of new sources of petroleum and of 
the scientifc application of carburants. The Bureau, if necessary, will carry out' 
these researches itself and by the offering of prizes, encourage improvement 
of methods of extraction of hydro-carbons contained in the bitmiiinous mate- 
rial in the national territory. The Bureau will decide on all questions apper- 
taining to the distribution in the country of combustible liquids of every 
nature. It must be consulted on all matters of proposed legislation, on all 
decrees regarding the regulation of research, of transportation, maintenance, 
storage or distribution of national hydrocarbons. {Recherches et Inventions, 
Year VI, No. 112, 1925). 

702. France : Reports on the Works of the “ Comity Central de 
Culture Mecanique ” in France, have been collected into a volume of the 
French review Chaleuv et Industrie. They treat of the work of the Committee 
during the year 1924 and refer especially to the national carburants, to the 
Exhibition of Buc near Versailles and to the different Congresses tliat have 
taken place. 

703. The Isle of Reunion Water and Forestry Service has been 
reorganised by a decree dated August 28, 1924. {Journal et Bulletin Officiel de 
rile de la Reunion, Sept. 5, 1924). 

704. Annam Veterinary Sevice. - A decree of the Governor General 
regroups the provinces of Annam into 5 veterinary districts. 
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705. Report of tlie Department cf Agriculture of the Union of 

South Africa. — The Journal of the Department of Agriculture, VoL IX, No. (.>, 
consists entirely of the Annual Report for the year ended June 30, Se- 

parate reports are given by the Chiefs of Divisions : Agricultural I^conoiiiics 
and Markets, Bducation, Education for Women, Systems of Scliools of Agri- 
culture, Agricultural Policy, Production, Costing, etc. 

706. Italy. Associations for Soil improvement in Soutiiern Italy 
and the Insular Possessions. — At the meeting held in January 1925 of 
the Committee for the foundation of these associations, it was proposed to 
further the formation of these associations in Molise, Campagnia, tlie Puglia, 
Basilicata, Calabria, Sicily and Sardinia and to promote the formation of Pro- 
vincial sub-committees. These sub-committees will assist local soil improve- 
ments and indicate the individual problems relative to tlie soil. (Comniunicahxi, 
February 1925, by the Committee for the Foundation of Associations for 
soil improvement in Southern Italy and the insular possessions). 

707. Italy. The “Federation Pro-Montibus ” and its Work.— -This 
Federation which has recently been created a corporate body (Royal decree 
January 29, 1925) has steadily developed from it foundation in 1909. In 1909 
the Federation was composed of only 5 federated bodies, it now has 435, among 
which are 24 Associations Pro-Montibus, 42 provdncial associations, 52 hydro- 
electric works, 2 5 local bodies, 2 56 forestry firms and about forty other orga- 
nisations. The Federation Pro-Montibus deals with the following : (a) forestry 
and allied indutries and trade ; (6) bee-keeping and other nioimtain industries; 
(£?) regulation of the water-supply of the forests and its economic utilisation ; 
(d) conservation of natural resources ; (e) protection ot professional interests ; 
(/) the study and resolution of all questions relating to moimtain disbdcts. 
During the past 15 years of its activity the Federation has organised 4 Italian 
Forestry Congresses at Bologna, Naples, Turin and Udine, as a result of wliidi 
have followed legislation regurding forestry and measures relating to water 
conservation in the mountains, and laws relating to on tlie State forests, the 
mountain reservoirs, forestry instruction, irrigation, etc. In addition, 36 local 
mountain forestry conventions were organized, 56 special forestry shows in 
wliich the mountain industries were exhibited, besides displays of nicdi- 
cinal plants and common trees, etc. To this activity has been added tliat 
of publication of propaganda and scientific information. The number of tliesc 
publications amounts to 149 of which 447,000 copies were issued, and period- 
ical publications were also issued. The service of assistance and persotuil 
advice amounts to several thousand cases a year. In ten years more tliaii 
10 000 celebrations have taken place under the auspices of the Federation, 
which often distributed saplings, and has given 4000 diplomas and a tliousaiid 
medals. Further details of the work of this Federation will be published in 
a special article written in D Italia Forestale of the2o th of March, 1923. 

70S. Proceedings of the “ Societh Agronoimca Italiana ’h — In a 
small pubHcation No, 3 (years IV and V) ot the Proceedings of this Society have 
appeared, and are published by the Secretary, Prof. V. Rivkra at irregular pe- 
riods. The volume contains excellent articles amongst wMch are : Prof. Fri- 
BIANO Cavara, The Botanical and agricultural work of AnTOnikto BoT;^! ; 
Prof. B.'Grassi, The Anti-malarial work at Fiumicino ; Prof. U. PiKTRi The 
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methods of investigation and the work of modern phytopathology ; G.A];bo, 
Wheat in the oomity of Modica ; D. Bertoni-Caripidori, The radio-act- 
vity in agriculture; G. CaTaeano, The organisation of the xeropMls; A. Cauda, 
Nitrates and nitrites in arable land ; A. Cauda, Rapid formation of humus ; 

BE Angeeis d’OssaI', Teucite as a potash fertilizer, F. ]Er:EDIA, On the 
wheat climate of Sicily ; G. Mayer, The tecluiical equipment of the National 
Institute of Research on Agricultural Mechanics and its progxaiiime for the 
southern area ; G. MunERATi, The conservation of vitality of seeds in the 
deeper layers of the soil ; T. V'BXm, Observations on the morphology and the 
bacteria of Pinus HaUpensis and Finns Cembva ; V. Rivera, I nfluence of the 
atmosphere on root development of some herbaceous plants. 

Besides these articles tlie meetings held in the year 1922-1923 are reported, 
as well as a large number of official and other notices. {AtU della Societd Agro-^ 
nomica Italicma, No. 5, Years IV and V, 1924, Aquila). 

709. The Drought Gommission of the Union of Soiitli Africa, — The' 
evidence submitted failed to prove that the average annual rainfall had changed 
in recent times, but that owing to deterioration of tlie veld, to soil erosion, etc. 
there was a reduced utility of rainfall. The main causes are ovenstocking of 
farms and veld-burniiig ; the former deteriorates the fodder plants, and veld- 
buming seriously affects the run-off of water and assivsts soil erosion, a serious 
factor being the wind, which removes the unprotected surface soil. Owing to 
the rapid rmi-ofC excessive quantities of silt are being taken away bythe rivers. 

AfforcvStation is advocated both as a source of timber and for tlie protec- 
tion of irrigation catdiements ; irrigation works are being seriously affecteci. 

Organised propaganda is recommended and tlie education of the farming, 
coimiiunity in, order to improve farming methods. 

Soil conservation is regarded as so vital a matter tliat it is suggested 
that a Department of Reclamation be instituted. {South African Inigation 
Depavtmmt Magazine, Vol. Ill, No. 3. pp. 152-153. Pretoria, 1924). 

710. Western Australian Forestry’s Report, — The report refers 
to the work of the administration from July i, 1923 to June 30, 1924. 
Details are given of one of tiie successful periods of forestry administra- 
tion of Western Australia. However, it is to be regretted that the forestry 
reserves in Crown land are rapidly diminishing ovring to general cultivation. 
It is vStill undecided if the Govermnent will definitely assign certain areas 
as forestry reserves. {The Australian Forestry Jownal, Vol. VII, No. i, 1925) 

Congresses and Conferences, 

7x1. XII International Congress of Agriculture, Warsaw, 21-24 
June, 1925 . • — Application has been made to the Secretariat of the Congress 
for a full report of its proceedings, but as that is not yet available, it is not 
possible at present to state the final conclusions or the resolutions passed by 
the five Sections among which the work of the Congress was divided. (See 
if, IW 3, 462, 1925). 

In the meantime tlie following account may be given of the main reso- 
lutions which accompanied, the separate reports presented for discussion by 
Sections II, III, Va 'Vb, the work of which is cognate to that of this Review. 
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Section II : Plant Pfodticiion. M. St. ZAI^INSKI concluded liis report on 
the use of gas and electric motors for agriculture, by a proposal that the more 
extended use of these motors should be promoted by the establishment oi 
electric workshops or of special schools and courses of instruction, that scien- 
tific research on the subject should be encouraged, and grants made to farm- 
ers, while the necessity of supplying combustibles at low rates sliould not 
be overlooked. 

On tlie subject of International phytapathologtcal organisation a com- 
mmiication -was presented by IMM. KT. JoEX and J. M. SaueniE'R, who pro- 
posed, in regard to the projected International Phytopaihological Conference 
that the prograninie of this Conference should be compiled by specialists, 
basing their tecoinmendations on the final Act of the similar Conference of 
1914, on the criticisms made of that Act and on the phytopathological legis- 
lation of the diilerent countries. In addition, every nation should possess 
a State Sendee ot Inspection for the protection of cultivated plants, organized 
directly for tlie purpose, and a sufficient number of Stations of Bntoraological 
Research and Plant Pathology, wdth proper provision of staS and equip- 
ment. Professor L. Grabowski proposed tlie foundation of a periodical 
to be the organ of the International Association of the institutions for the 
protection of plants, and in particular to provide information on everything 
relating to potato scab. In connection with tliis disease Dr. A, KONECNY 
demonstrated the necessity for an International Convention and the establish- 
ment of an international commission with a view to the adequate solution of 
phytological problems of this character. Professor L- Mokrzecki reported 
on the need for organizing in every country a sendee of protection of plants 
against harmful animals and weeds, and besides urging the training of an 
expert staff for the purpose, the establishment of chairs of applied entomol- 
ogy, and the standardising of legislation in the various States, he advocated 
the institution in eacli State of a Central Bureau of Plant Diseases caused 
by Insects, on the model of the Bureau of Entomology at Washington, whicli 
shall superintend all matters relating to the international control of an- 
imals and plants harmful to agriculture. 

On the cultivation of lupins, reports were read by Dr. A. A, NEmkc,w 1 io 
ex|ilained the main questions which have still to be investigated in this con- 
nection, viz. lupins for seeding versus lupins for green manuring ; the use 
of nitrogenous feidiliser or or ordinary manure, the exhaustion of tlxe vsoil, and 
by J. Sypniewski on experiments with varieties with the shortest vegeta- 
tive period, with hard seeds, with Mghest yield, showing absence of alkaloids, 
i. e. wdthout bitter or poisonous substances. 

On the economic use of phosphatic fertilizers according to the latest ex- 
periments important and detailed communications were made by M. Bruno, 
Prof. E- GodI/Ewski Prof. D. Prianischnikofe, Prol J. Stokeasa. 

Finally as regards the methods of drought control, M. H. Koczorowski 
reported on the necessity of artificial irrigation for intensive cultivation and 
especially for vegetable growing and dwelt at the same time on tlie need for 
framing exact estimates for such irrigation at the time it was undertaken. 
M. J. P. Rebeeeo made a communication to the Congress on the same lines 
as previously given in Portugal, in regard to the "'integral” method of cul- 
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tivation ot cereals, that is to say the araalgamation of different methods of 
cultivation of wheat as a hoed crop and in conjunction with another plant, 
with good results as a measure ot drought control. 

Section III, Animal Ffoduction, — The great importance of the local 
breeds from the point of view of the stock raising wealth of a country was 
the subject of exhaustive communications from Prof. M. O. Ai^ENAN- 
BEZ, WarnanTS, and J. Braxea, who formulated conclusions for the pre- 
servation of the breeds. Prof. J. Jespersen, Dr. H. ]\L\i,arski, Dr. G. V. 
Wendt, dealt in turn with the problem of tire feeding of cattle, in relation 
to rachitism occurring in the animals, to pastures, and to the content of the 
feeds in protein, mineral salts and vitamiiies : Ing. N. Gouin, M. Rozicku, 
A. Appee and Dr. A. Schmib reported on Hie feeding of dairy cattle from the 
point of view respectively of the estimation of the nutritive value of the dif- 
ferent rations the EIeeENER method, of their “ milk yield value accord- 
ing to the method of NrEES PIansson, of the Testing Associations and their 
records of milk production, and of experimental breeding. 

The problem of horse breeding was dealt with from the point of view of 
war ex^Derience by PI. de ThexjeegoeT and by Col. C, MEYSriy-THOiMF- 
SON ; in relation to Polish stock breeding by M. F. JurjivTOCZ. Proposals 
relating to stock selection and the simplification of the respective methods 
were brought forward by Prof. Prawochenski, E). VibbKns, Prof. S. Ue- 
ivLAN'SKY, with special reference to registration in the berdbooks. 

With reference to pisciculture in stew ponds, R. De Dro\tn de Bou- 
vieeE proposes that there should be standard regulations as to the biological 
and chemical conditions of the ponds and their temperature; Professor O. 
HAE 3 VIPEE that there should be chairs or l^xperiment Stations established 
for pisciculture, M. M. Rudzestski that the piscicultural associations should 
make a stand against the reduction in price of pond fish, with a view to 
securing an adequate profit on their breeding ; Dr. P. STAFF that the inter- 
national commission on agriculture should take steps to compile international 
statitics on freshwater pisciculture and moreover that it should go on to 
standardize the technical methods of breeding, etc. 

On the subject of animal diseases and on epizootic diseases rom the point 
of view of iniernaiional agreements for their control, Prof. B. Bang and P. De- 
CHAiMBRE reported on tuberculosis; Prof, F. De HuTYRA on tuberculosis, 
cattle plague, epizootic foot-and-mouth disease and contagious cattle pleuto- 
pneumonia, and Prof. S. Markowski on the standardisation of the control 
measures against epizootic diseases : while Senator A. MASSE proposed the 
immediate creation of a Permanent International Bureau for the Control 
of Bpizootic Diseases, the drawing up of a standard type of veterinary heallit 
report to be published at the same date in the various countries taking part 
in this Bureau, or the publication of an international health report. Finally 
H. De Roc, referring to the establishment in Paris on 25 January 1924 of 
the Office international des EpizooUes, laid emphasis on the conclusions adopted 
in respect of cattle plague and epizootic foot-and-mouth disease, at the Con-- 
j hence internationale pour Vdtude des epizoolies held also at Paris in May 1921. 

Section Va, AgficuUural Experiment, — In this Section Dx. J . CHinEEAR 
and C. SCHREiBEH presented reports on the methods of collective experiments 
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over long periods, bearing testimony to the value of sucli experiments from 
the side both of theory and practice, while Dr. M. KosTECKI made tbe pro“ 
posal of inviting the International Union of Selected Seed Growers to I'ml)™ 
lish periodically in tlieir own organ the results of the comparative exi)criiiients 
carried out in different countries with varieties of improved plants, l^'or the 
internatio-nal co-ordination of agficuliural experiment, J. JEWNBK proposed 
in this connection the establishment of an international com mission win el i 
should lay down the lines of the experiments to be made over a number oi: 
years, the stanaardisation of methods of research and an information service. 
For the international standardisation of methods of research tlie setting up 
of an Organising Commission was advocated by M. Kosinski, such CoiniiiiS" 
sion to consist of delegates appointed by the agricultural associations of France, 
Italy, Great Britain, Czechoslovakia and Poland. 

Prof. Marcheewski and MJVi. J. JeeinEk, J. Poievachb and F. R.ottx 
outlined the research work of the Scientific Institutes for Agricultural Research. 
In regard to standardisation of the methods of analysis of fertilisers of of seeds. 
Director IC. Dorph-peTERSEN reported on tlie questions studied and the mea- 
sures taken at the Inteniational Congresses on Seed Testing, held in previous 
years at Hamburg in 1905, at Munster- Wageningen in 1910, at Copenhagen 
in 1 92 1 5 at Cambridge in 1924 ; Dr. W. J. reported on the standardisa- 

tion of the testing methods ; Dr. D. HnuTTEE on the method of the aiialysivS 
of fertilisers ; MJM, E. Vitek and A. NEiviEC on tl^e establishment of an in- 
ternational commission which should standardise tlie methods of testing 
fertilising substances : Prof. B. Zaeeski on the testing of seeds from the 
point of view of international trade. 

In this Section Mr. W, H. Beat presented a communication on the iin- 
pYOvement of agriculture in America brought about by agricultural expcrwmd. 

Section Vb. Agricultural InstritcHon. — Reports of a general kind, were 
presented on the popularisation and diffusion of agricultural knowledge atnong 
tlie mass of the rural population by ]\IM. P.U. Chancron-, S. JanivOWvSTvI, P. T),iO 
Vuvst and M.me A. Grzybowska, dealing witii the question in its Vctrious 
practical aspects, lectures, use of films, libraries, womens’ farm o,rgauis:itions, 
etc. The subjects were tlien treated in more detail by MM. H. Radijnska, 
J. P. Zanen, M.lle Rosinkiewicz, who dealt with the adaptation of primary 
school instruction, and of the curriculum of the training colleges fcir teachers 
to the needs of the rural jiopulation ; M.me J. Dziubiotska, Me R. MEYieR 
and Drs. E. Reich and E. Savoy dealt with the after school agricnlturJil in- 
struction; Dr. Prach and M. Szymanski with tlie vocational instruction 
of soldier agriculturists; Prof. S. Pietrtjszczynski and Br. J. Jemnkk; 
with agricultural instruction in connection witli the Institutes for Agricul- 
tural Research. 

A report was presented by M. E. Choivunski on the need for adapting 
the higher schools of agriculture to the requirements of the changed conditions 
of rural ownership, as due to the division of estates and the consequent in- 
stitution of small independent agricultuml units. MM. F. Evrard, H. Gi- 
rard and prof C. Rogoiski reported on the organization of apprenticevship 
'in agriculture. . / 

The last reporter suggested that for period of apprenticeship, as an 
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experiment in education, tlie new programme of tlie Agricultural Scliool re. 
cently founded and attached to the University of Milan, should be followed 
where a breah in the studies is arranged after the fifth term and tlie time 
given to a practical apprenticeship of g months, during which period the pu- 
pil is under the supervision of the school and is obliged to draw up certain 
reports. A subsequent time of apprenticeship of 30 days falls between the 
sixth and the seventh tenm of school studies and a third period of 90 days 
between tlie seventh and the eighth term. For the apprenticeship are re- 
commended good farms with a normal agricultural yield 

Mention should be made of a report by M. W. Hochbaum on the mea- 
sures tahen to encourage agricultural progress in the United States by the 
Federal Department of Agriculture. Here is found a systeiii of promotion 
of agriculture in its most varied fonns, approved since 1914 by a Federal 
Law, adopted by the different States of tlie Union, and niaintained by a fund 
of about 20 million dollars. The immense work which is carried on in this 
connection in the United States is accomplished by a stafi of about 500 per- 
sons, of botii sexes, wdio have special qualifications for work in connection 
wdth agriculture and who give instruction by demonstration methods to agri- 
culturists, 

A resolution was passed unanimously by the members of tlie Congress 
tliat tlie next International Congress of Agriculture (the Xllltli) is to be held 
in Rome in 1927. 

712. Argentine : Intemataonal Congress of Social Economy, Buenos 
Aires from 26 October to ^tli November 1924. The Mtisec Social Afgentino has 
published part of the reports of the Committee relative to this Congress, con- 
taining the decisions, recomendations and subjects discussed at the General 
Meetings (Premier Congres International d*Econoniie sociale^ organized by the 
“ Musee social Argentin under tlie patronage of the Govemmeiit, pp. So. 
Buenos Aires, 1925). 

713. France : International Timber Congress at Lyons September, 

1925 . — The resolutions proposed for discussion concern the general methods 
of forest protection, particularly in respect to commercial and industrial in- 
terests of the timber trade in France and abroad. 

Reports have been presented on the following subjects : F'orestry util- 
isations, woods, forestry labour and forestry Associations; the use of pine- 
trees in the Landes ; transport of timber by railroad and sea ; the trade in 
colonial timber in France ; the Syndicates for tlie guarantee of forestry en- 
terprises or works related to agriculture. 

714. Italy : International Road Congress at Milan, September, 

1926 . — More than 50 States will take part in this Congress, which will be 
completed b}’^ an important International Uxliibition on roads. Tlie Exhibition 
will illustrate most progressive methods of constructing and maintaining road- 
ways in towns and in the country. The methods of administration will be 
similar to tliose adopted by previous International Congresses (Paris 190S, 
Brussels 1910, London 1913). The Exhibition will be under the patronage of 
tlie Municipality, the Province and the ^amber of Commerce of Milan. 

715. Portugal : Science Congress at Coimbra, June, 1925 . — The Con- 
gress was organized by the Asociacion Espanola para, el progreso de las Cien^ 
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czas in agreement with the Portuguese scientific Association. An exhibition 
of scientific apparatus was held. 

716. France » Congress on the Colonial Customs, Marseilles, June 
1925, organized under the auspices of tire Colonial Institute at Marseilles wii'li, 
the object of studying the revision of the French colonial Custoiiis 
and how this revision could be applied. 

737. France* Congress at Grenoble of the Associations Fran- 
caise pour rAvancement des Sciences”. 27 Juty-i August, 3925, 

718. Algeria. Congress of WheatGrowersof Northern A iiica, Algiers, 
12 to 14 January, 1925. — At the w-heat Congress held in 19-'-^ at Marseilles a 
form of contract for the selling of Algerian com had been agreed upon. This Con- 
gress took place on the occasion of the French Colonial Fxliibition under the aus- 
pices of the Colonial Institute of Marseilles and was attended by the National 
Mills Association and the “Federation Intersyndicale de la Minotetie et de la 
Seinouletie of Marseilles. The Congress of last January at Algiers was es- 
pecially occuiaied with the problem of modifying the fomi of tliis contract. 

719. Italy. XIX th National -Congress of Travelling Professorships 
of Agriculture, Rome, April, 1924. 

720. First National Forestry Congress, Rome, May, 1925. 

721. Conference on Agricultural Research, Rome, April, 1925. — 
Amongst those present were : Prof. Ottavio Mxjnkrati, Director of the Royal 
Sugar-Beet Station of Rovigo ; Prof. AngETO IMenozzi, Director of the Royal 
Technical School of Agriculture, Milan. 

722. Congress in Celebration of the 25th Anniversary of the Tra-^ 
veHiag Professorship of Agriculture in the Province of Syracuse ; 
Syracuse, 5-7 April 1925. — Papers read : The trai-elliiig Professorsliii) 
of Agriculture for the province of Syracuse in the first quarter of a century 
of its foundation (Prof. N. Di MaTTEi) ; The control of the white-red disease 
of acid fruits (oranges and lemons) (Prof. V. Mbzzasatma) ; Vineyard ])rotec- 
tion (Prof. S. Montoneri) ; The improvement of yield of tlie carol) tree (Prof, 
F. Castro) ; Almond-growing in Sicily (Dott, G. Sav^^stano) ; The iiu| jortniice 
of herbaceous plants in the Noto district, from a technical-econouiical siaud- 
point (Prof. S. Mariscatco) ; The meadows of Modicano in res|')ect to t.he 
form and eA’olution of local cattle (Prof. V. PEBiorjEiii) ; The I'danting of 
oriental tobacco in the province of Syracuse (Prof. M. PicciTTo) ; Agriculture.^ 
in tile province of Syracuse (Prof. S, Odierna) , For iaforniution o-pj)!}'’ I.0 
the : Cattedra Ambulante di Agricultura, Syracuse (Sicily) . 

723. 000. Italian Wine Day at Milan, April 24, 1926. — This Day \rdS 
organised by the Coixmiissioii for the Protection of Italimi Wine, on the oc- 
casion of the International Sample P'air. The diief speakers were : I^rofessor 
L. Messedageia : Exaggerated medical and hygienical measures against 
the use of wine ; G. Biondi : Propaganda and publications in favours of Italian 
wine ; Prof . Mareschaechi : The necessity of propaganda and protection abroad 
for Italian wines. 

724. Italian Winemakers Day, Milan, 22 April, 1925. -—Amongst tlie 
papers read were : Enology and the consequences of reforms in technical scliools 
for wine making (De Rosso, Specialist in wine-growing). Technical specialists 
in the association for the protection of wine-growing (Prof. A. MoitETTi). The 
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tecbnicai wine specialists in the^sociations and in the wine cellars of the Asso- 
ciations (A. Da Rios). 

725 . Italian Wine jnference. Milan, 20-27 April 1925. — This 

Conference took place qn-ie occasion of the International Sample Pair and 
under the auspices of Unioiie Itaiiana Vini ’’.The papers read included 
Credits on wines, ancl>operation (G, Rriedmann),; Duties, Customs and taxes, 
(Doct. T. BrancoA) ; Legislative measures relative to fraud and typical 
wines (Prot. Ted=^^) Transport by reailroad and sea (Aw. C. Cavazzana) ,* 
Export of PoEONARi) ; Customs treaties and new markets (Prof. A. 

]?vDlRESCAE9V''' 

726 , =i"Vtli Meeting of the Italian Association for the Progress 
of Scie'i^s Pavia, 24-28 May, 1925 . — Among the papers read on agiicul- 
turiA-ience were the following : Ligh-t as a detrimental factor of plant life 

G. Goea) ; Libian flora (Prof. P. Cavara) ; Rice-growing from an eco- 
nomical point of view (Prof. N. NovEEEi) ; xlrtiflcial Lakes (Prof. G. Ganassini) 
For information apjjly to the Istituti Biologici (Palazzo Botta), R. University, 
Pavia. 

727 . Mexico ; First Congress of Stock Breeding and Veterinary 
Hygiene, Mexico, 8-28 November 1924 . — The Congress was divided into 
3 Sections: Stock breeding, sanitary hygiene and medicine. In a general 
meeting the following subjects were discussed : tuberculosis, epidemic foot- 
and-mouth disease, piroplasniosis, compulsory vaccination of dogs against rabies, 
the V accine-serotherapy against swdne cholera ; nutrition of milch-cows and 
sanitary laws relating to cattle. Papers were read also by Dr. D . Fernandez, 
Professor of Pathology at the School of Veterinary Medicine of Mexico on the 
curing of mastitis of dairy cows, and Dr. S. Macias Vaeadez on the chief 
parasitical skin diseases. 


Exhibitions y Fairs, Competitions. 

72 S. Germany : International Fair at Frankfort ; Spring bfeeting 
1925. General Fair from April 19-25 ; Technical Fair from April 12-22, 
1925. 

729 . Argentine. IVtfe International Livl Stock Show at Palermo, 
Argentine, September, 1924. — This exhibition was organised by the So- 
ciedad Rural Argentina. The annuals of this 'Society published a special number 
(No. 19 , Octobei* 1924 ) for tliis Exhibition in which are showm excellent illu- 
strations of the cattle exhibited. 

730 . Switzerland ; International ' Fair of Golonia! and Exotic 
Products, Lausanne, from 27 June to 12 July, 1925 . — The Exhibition 
was divided into 6 sections: I. tlie food products of agriculture and of the 
sea; II. non-food products of agriculture and of the sea; 111. horticultural, 
arboricultural and allied products ; IV. forestry products ; V. subsoil products ; 
VI, Miscellaneous, Colonial arts, etc. 

73 X. Germany ; Sugar- ExhiMtiqn, Magdeburg, 23 May to 7 June. 
1925, organised by the “ Vereins derDeutschen Zuckerindustrie ” togetlier 
with the “ Verein deiitscher Zuckertechniker The Exhibition took place on. 
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the occasion of tiie 75th anniversary of the Verbande det deiitschen /u^er 
Industrie During the Exhibition period the chief German AssociatioiivS 
connected with the sugar industry held Congresses at Magdeburg. 

732. Argentina: Cotton Congress, Gorrientes, September, 192 . » 

733. lilrd Agricnitnral Exibltion ; Gompetitioo. for Dairy Cows, 
Exhibition of Pere Seeds; Argentina, 18 to 26 April 1925 , organised by 
the Sociedad Rural Afgenlina , 

734. United States ; A Rubber and Tropical Prodiivcts Exhibition 
will be held at Boston, Mass, from October 10 to 17, 1925* Sections will 1)6 
devoted to rubber, textiles, cohee, cacao, tea, vegetable oils, fats end waxes, 
hides and tanning materials, sugars, fruits, timber and dye woods, minerals, 
touring and travel. (Bidlelin of the Pan-American Union, Octor, 1924). 

735* United States : National Exhibition of Chemical Industiles, 
New- York from 28 September to 3 October, 1925 . 

736. Cuba : Stock Breeding Exhibition, Havana, 1926 . 

737. Poultry Exhibition, Havana, Cuba, February, 1925 . 

738. Tunisia ; General Exhibition of Horticulture and Forestry, 
Tunis, April 1925 . — The Bxliibition consisted of two divisions: horticulture 
and forestr}^. The last group was organized by the aid of tlie “ International 
Society of Tree-friends ” at Tunis, and was divided into three sections : seeds 
and plants ; forestry products ; publications on forestry matters. 

739. France : General Competition of Autocars and Gas- generators, 
France, 15 September, 1925 . organized by the Scientific Peifole%m 
Commission under the patronage of the Office National des Combustibles li- 
quides ”, the '' Office National des Recherches et Inventions, ” the ‘‘ Auto- 
mobile Club ” of France and the Ministry of War. A Special Committee 
•was appointed for the preparation of the programme, with M. KoEKTGS 
(Member of the "'‘Institut” and Professor at the Faculty of Science, Paris) as 
President. The competition was held in the North of France and covered 
a distance of 200 kilometers. 

740. Italy : Competition for the Smaller Agricultural Industries 
and Manufactures of Italy. — The Institute for Small Industries, at 
Bolzano, has given notice that a prize competition has been oj[}enecl for *siiiall 
rural industries and manufactures, under the protection of the Royal Vcuk'- 
tian Institute of Scierxce, Letters and Art. 

For information appty to the R. Institute Veneto di Scieiize, Lettere ltd 
Arti, Bolzano, Piazza Domenicani, i. 

741. Uruguay : ExMbitioii of Agricultural Products. Montevideo, 
19 June, 1924 , 

Development of Agricidtnre in Various Countries, 

742. Germany :■ The Situation of German Agriculture at the 
beginning of 1924 . In a report presented in February 1924 by the Geriiiaii 
Government to the Lxperts-Commission, a section of the Reparations Com- 
mission, statistical information was given respecting the economic-financial 
situation of Germany (^Material fiir ein Studium von Deutschlands Witt- 
•schaft, Wahrung und Finanzen). For the work of the Experts Committee 
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further details on the agricultural situation of the es-Bmpire proved necessary 
and these were furnished by the German Agricultural Council (Deutsche Band- 
wirtschaftsrat) . These notices formed the second number of the publication 
of the Agriculture Council (Verbfientlichungen n^ 2), The publication is di- 
vided into 8 chapters, the first of which is an introduction by Dr, Brandks, 
Bcononiic Ad\dser and President of above Council ; the second chapter con- 
tains the Statement which Baron von WANGEimEiM Ke. Spiegee President 
of the Official German Agricultural Commission had already presented to the 
irst Commission of Bxpexts. This Statement has served as a basis for collec- 
tion of data ; a third chapter treats of food conditions in Germany, which 
had been discussed by the Bconomic Adviser before the rst Commission of 
Bxperts, The following five chapters give a general description of the condi- 
tion of German Agriculture at the beginning of 1924 ; the productive capacity 
of German Forests according to the German Forestry Council (Reichsforstwirt- 
schaftsrat ) ; the output of German Farms from the year 1914; agricultural 
Capital and Credit in Germany ; the agricultural fiscal taxes. 

The publication forms a complete statement, illustrated with diagrams 
and figures, of the conditions of German Agriculture especially in the first five 
years after the War (Materialien zur Beurteilung der Bage der deiitschen Band- 
wirtschaft zu Beginn des Jalires 1924. Vorgelegt bei der Beratungen der Ver- 
treter der Band wirtschaft mit der i. Intemationalen Sachverstandigen Kom- 
mission am liter Februar 1924. Deutscher Landwirtschaftsrat, Veroffentli- 
chungen 11° 2, pp, 51, 8° ; diagrams. Berlin, 1924). 

7J3. Brazil : Official Data on Brazilian Agriculture. — The vol- 
ume contains data supplied by the Brazilian census of September 1920 in 
respect to agriculture and industrj^ in the Federal District. This publication, 
the 2nd part of Vol. II of the complete vStatistics of the census, contains in 
regard to agriculture the following data : the areas and value of farm pro- 
perties, the class of farmer and nationality of tlie owners, the systems adopted 
on the farms, tlie number of cattle, the agricultural, forestry and cattle 
production, rural machines and implements. Coloured plates show the types 
of poultry reared in tlie districts of Biigenho Novo, Hngenho Velho e Jacape- 
ragua (Orpington and Rliode Islmd breeds, etc.) 

(Ministerio da Agricultiira, Industria e Conniiercio, Recenseameiito do 
Brasil realizado em i de Setembro de 1920, volume II, part 2^, Rio de Janeiro, 
o 1924). 

744. United States : The National Forest Reserve of New-Hamp- 
sliire, U. S. A. — The National Forest Reservation Commission has added 
21000 acres to tlie White Motmiain National Forest. The Governmental Forest 
Reserve now contains 462,200 acres, representing an investment of $70,000. 
It is proposed to increase the area to 960,600 acres. {Science^ vol. BXI, No. 1581, 
1925). 

745. Sudan: The Development of Cotton- Growing in Anglo- Egyp- 
tion Sudan. — The work has been completed for the Makwar dam on the 
Blue-Nile near Sennar (Anglo-Bgyptia Sudan) in connection witli the 
irrigation of large areas of land for cotton growing. Drainage works are 
also being completed in Die Gesira plain. The Makwar dam will have a length 
of 3025 metres. The reservoir will have a length of 80 kxloiiieters. The canal 
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made tlirougli tiie Ges^ta plam '^lU ha\- e a lenght of t 5,000 km. Thus altoge ler 
an area of ^oogooo feddan (i teddan = ni^ 4200.83) will be irrigatec . le 
cost of this important enterprise hasn bee estimated at £. 13,0005000. 
The development of the irrigated area mil be chiefly undertaken by tlie Sudan 
Planialion Syndicate. The vSudan Government and the native growers will 
take part in this der elopm ent. Pending the complet on of tlie work ^ about 
a fifth of the area has abready been planted with cotton. The water is sup“ 
plied by suction pumps. [La Depeche ctloniale, November, BoUet- 

trno d2- informaciom economiche del Mimstero italia'no delle Colonie, year XII, 

No. 6, 1904). 

746. East Africa ; Tea Enterprise in Kenya Colony. — Tea planting 
on a commercial scale is now taking place in Kenya Colony, two large firms 
have purchased estates in the iiighlands, at Kericho and Ihinoru. The Limoni 
firm proposes to make agreements with estate owners, %viio will receive tea 
seed and expert assistance ; the firm will receive the produce for fifteen years, 
and will manufacture and dispose of the finished tea( East Africa, Vol. I, No. 5, 
p. 140. London, 1924). 

747. All straiian Irrigation Scheme. — The first section of the Dawson 
Valley irrigation scheme has been officially opened by the Governor of Queens- 
land. The dam wdll have a lenght of S60 feet ; the reservom wdl have a storage 
capacAty of 2,485,000 acre-feet and will supply water for 200000 acres of agri- 
cultural and 2 000000 acres of pastoral land, all of which is at present unused. 
The cost will exceed £.2000000. A hydroelectric station at the dam will 
generate power to supply light, power and water for the whole area. [New Re- 
clmnation Era, VoL 15, No. 10, Washington, D. C., 1924). 

748. Italy: Improvement of Grasslands and Pastures of Mountain 
Goimiiuiiities in Italy. — The problem of improvement of forestry proper- 
ties of Mountain Coixuiiunities may been greatly assisted by tlie favourable 
conditions granted by the Koyal Decree of December 30, 1923. On behalf of 
many communal administrations the Italian Communal Association lias 
approached the principal credit institutions in Italy, asking for financial 
assistance for carrying out the projects reiativ-e to the improvement of grass- 
land. The communities interested are imdertaking these improvements on 
their own initiatwe or through the Secrefanai cf the Moimtains (Segretariato 
della Montagna). [V Italia Foresfale, Year VTl, No 13, 1925). 

749. Russia; Agricultural Progress in Russia. — * A paper read by 
M. A. I. Rykov at Tifiis at a meeting of the Central Executive Committee of the 
Union, gives an account of tlie restoration of Russian Agriculture. The area 
sow-n in 1923-24 was 80 % of that sown bet ore the War, in the Ukraine it 
ev'en amounted to 97.5 % and in Siberia 96.1 %. It is due to the famine of 
1921 that the area sown lias not fully reached the pre-War 'standard. It is im- 
portant to note how Agricultural progress in the year 1923-24 has been chiefly 
connected with crops hawng the highest market quotations. Similar im- 
provements were also noted from a stock-breeding standpoint. For instance, 
in 1924 the number of herses was 70.8% of that 1926; the number of cattle 
93 % J sheep 83 ^ and pigs 87 %. 

The Gov’^emment has spent 85 million roubles for the support of agriculture 
in the areas where the harvest was poor. The harvest of 1924 was only one- 
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quarter less than tlie harvest of 1921. Great care had been taken to provide 
the peasants with a sufficient quantitj^ of seed in the spring and in the autmnii. 
Unfortunately the weather conditions in the winter spoiled the autumn crops. 
The Soviet Governmeiit has therefore given an additional subsidy of 7,500^000 
roubles. 

In coimection with the progressive consolidation of the Russian finances 
there will be a partial remission of agricultural taxation and schools for agri- 
cultural instruction will be increased. In his description of the rural situation, 
Rykov remarks on the progress in the economic and intellectual conditions of 
the peasants. The Government has undertaken to direct the rural affairs and 
to take part in the activity of the local Soviets, and also in the co-operation 
of agricultural producers and consumers. [The Soviet Union Review, Vol. VII, 
No 12, 1925). 

75o.Gzeclio-Siovakia: Note on Gzeclio- Slovak! an Agriculture. — Seed 
selecHon is carried out successfully by individuals as well as by the Govemment. 
The Go-vemment lays much stress upon tlie production of pure seed, and con- 
trols die seed trade, and organized Bxperimental Stations, such as the Moraman 
Experimental Institute at Brno, the Experimental Station at Dobrovice tlie 
Sugar Experimental Institute at Prague, etc., and otliers are being organized. 
HoftictiUme : The output is considerable in the valleys and on the plains. 

Targe quantities of vegetables such as garlic, caulifiower, tomatoes, etc. 
are imported. Preserved tomatoes and vegetables are made only for home 
consumption. Fruit-growing : As the output largely exceeds the demands of 
home markets, there is an important fruit-export. The heayj^ output, to- 
gether with the large national sugar production have brvought about an ex- 
tendsive industry for fruit preserving, jams, etc. (about 325 factories). 

Flax and Hemp : Not yet fully developed; about 500 factories, the most 
important of which are : the factory at Kuchelma (largest in Central-Europe) 
and that of JindMchilv PIradec. 

Hop growing : the hops of Zatec-Saaz are well known. A law regulating 
the exportation of this hop has been passed. The production amounts to 400 000 
420.000 q. per year and the animal exportation varies from 30 000 to 70 000 q. 

Tobacco-growing is not of great importance, but the area has increased from 
1254 hectares in 1921 to 4.152 hectares in 1924. 

Floriculture has improved, expecially during the years of the War. New 
firms have been established for flower growing, chiefly for export. The gardens 
ot Pruhcnice near Prague and those of Ml^many in Slovakia are w^ell known. 

Forestry : Checho-Slovakia is one of the most heavily forested countries 
of Europe (4,663,663 hectares of forest cover 33 % of the total area 
tlie country). The timber production amounts to about 1 5000000 cu, metres. 
There are Soo modem saw-mills driven by steam or electricity and 1853 
draulic saw-mills : 640,000 cu. m. of timber are exported. The greater part 
of the forests are private property but the Government is preparing a scheme 
of forest nationalization. 

Food-product industries : Besides fruit, vegetable and canned meat, there 
are factories for tlie preparation of preserved pickles, fish, chocolate, etc. 

Potatoe-industry : Carried on chiefly in the higher plains. Distilleries, starch- 
factories, etc. are mostly cooperative industries. 
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Distilleries. — Number about 1000 and are connected with tbe faiiiis tliat 
supply the raw material (especially potatoes) to which are returned the waste 
products. Here are also about 70 industrial distilleries that produce etliyb 
alcohol from molasses, maize, etc. The total annual supply of alcohol iS' 
regulated by the State, and amounts to 500000 hectolitres. As the production 
of alfcohol is excessive the Ministry of Finance has prohibited tlie iiiaiaufactiir 
of fruit-alcohol. 

Malt Indtistfy : The growing of barley and the improvement of tliis cereal 
has received much attention. The malt industry has 176 factories whicli annually 
deal witli 40000 q. of barley (20 of this is home grown). {Publication du 
Minister e de V Agriculiure de la Republique Tchecoslovaque, Prague, 1 March,. 

1925). 

Miscellaneous. 

751. The Worlds Rubber Position. — A concise pocket manual 
containing statistics relative to each country’s import ana export of rubber ; 
directory^ of merchants, brokers, dealers and manufacturers ; market prices, 
average fluctuations, etc. (Published montiiy, by W. H, Rickinson and Son, 
3 Great Winchester Street, bondon, R. C. 2.) 

752. The Anti- opium Activities of the League of Nations. — In ti e 
International Meetings called together by the I.,eague of Nations in order to 
limit the production of alkaloids, a proposition, presented by the French and 
British Governments on the limitation of the use of opium in the next 15 years 
has been adopted. The agreement was signed by the following States : Prance, 
Great Britain, Italy, Japan, Holland, Portt^al and Siam. 

The second meeting on opium suggested a sdieme for protocols to 
regulate the production, supply and export of opium. [Risu^ne meMsud des 
travaux de la Soctdte des Nations, February and March, 1925). 

753, New Process for FLemoval of Acid from Oils and Fats, — By 
tins process oils are treated with a compound which rapidly separates the 
constituents ot the oils into two groups, viz: neutral oil and fat, and fatty acids. 
The treatment is carried out in aclosed apparatus. The cost of tlie alcove-men- 
tioned compound is higher than that of an alkali whidi serves for tlie removal 
of acids from oils of law acidity. The new process requires the employ nieiit 
of steam, the expense of which may be compensated by the saving eflected 
in deodorization, which will require much less time in this case than when 
an alkali is used for the removal of acids. In tliis way the capacity of the 
deodorization machines now in use would be very much Increased. The cost 
of installation of this process is however very high and would therefore only 
be suitable for refineries that use oil with a high percentage of fatty acids. (Cona- 
mu nication received by tlie International Institute of Agriculture). 

754, A German Agricultural Delegation ■ in the United States of 
America, — This delegation left Bremen on April 2nd for the United vStates 
in order to study agricultural conditions of the last ten years. The Commission 
will stay in the United States for about 6 months and is composed of the 
following delegates: X)r.' F. BmisnEcmNN, Professor of rural economy at 
Bonn; Dr. F. Robmer, Professor of plant genetics at Halle; Br, KthiNK 
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specialist in farm engineering ht Mrnich and J . Deiche a land owner and 
ex-Birector of the stock-breeding section of tiie G-tnnn Ministry of Agri- 
culture. The delegation will be officialy accompanied on its tour by the 
Under-vSecretary of Agriculture. Br. F. Hagedorn, appointed by the Depart- 
ment of Agriculture at Washington. {Science, VolhXl, Ko. 1 580) . 

755. Brazilian Oil Palms. — Sig. Arjvianbo AIendes has published a 
study on these palms (more tlian 40 varieties) in the Bfazil-Fevro-Carfil 
of the present year. The possibilities are shown of the oil-industry in Brasil. 
Most of these trees were derived from the States of Amazona, Para, Maranhao 
Piahuy, Bahia, Pernambuco and also trom Minas Geraes, S. Paulo, Rio de, 

J aneiro, Alagoas, Rio Grande do Norte and Matto Grosso. 

The author considers especially the babasou ” {Orbignia Martiana, Barb. 
Rodr.) ; the “ bacaba '' {Oenocafpus dishchus Mart.) ; the “ bossu {Mancaria 
saccifera, Gaertn.) ; the burity {Mauriha vinifera. Mart.) ; the '' Camauba '' 
Copevmcia cetifeta, Marth. and Coyypha cerifera, arruda) ; the Cuma '' (^/- 
talea zpectahiUs, Mart.) ; the dende {Elalis Guineenszs, Laeq) ; the inaja 
{Maximiliana fegta Mart.) ; the inayuca {Maximikana speciosa Mart.) ; 
the inadaya {Attalea humilis. Mart.) ; the '‘Farina'’ {Phytelephas Macro- 
carpa, Buiz and Pav.) ; the “ pasciuba ” (Iniartea Orbigniana or I exorrhiza. 
Mart.) the " piassava ” {Laopoldina Piassava, Mart, and Attalea fimif era Wall) ; 
the “ pindola ” {Attalea Compta, Mart.) ; the “ tucuman ” (Astrocaryum Tu- 
cuman. Mart.) and- the “ urucury ” {Attalea excelsa, Mart.) (Armando Menbes 
P almeiras do Brazil productoras de oleos. Grandes possibilidades para esta 
nova industria. Brasil-Feryo-Carril,Yea.r XVI, Vol. XXVIII Nos. 381, 382, 383 

3S5» 3S6, 1925) 

756- Brazil : Report on the Progress of Agriculture in Brazil — 
Br. BeoceECIO de Compos, Brazilian Delegate at the International Institute 
of Agriculture in Rome, has taken the initiative in describing the progress 
of Brazilian Agriculture, with a view to improving the relations between tlie 
above Institute and Brazilian scientific men, specialists in agriculture and eco- 
nomists. Dr. de Campos has arranged that monographs, essays and original 
articles on one of the many technical and scientific questions of agricultural 
economy, written by Brazilians, should be forwarded to liiiii. vSuch works 
will then be examined by competent officials of the International Institute of 
Agriculture, after which they will be brought to the knowledge of wide inter- 
national circles interested in agriculture, by publication in one of the reviews 
of the International Institute. 

The problems selected will treat of the various aspects of Brazilian agri- 
culture and will be either of general character (irrigation, the use of fertilizers, 
experiments in agriculture, forest reserves) or of a more special type (oil plants, 
medicinal plants, cotton, growing, rice, rubber-planting, sugar, manioc, cattle 
breeding, food-stufis industries. {Brasil- Ferro-Carril, Year XVE, VoL XXVIII, 
No. 39 D 1925)- 

757. Meat and Coffee and their Relation to the Export- Trade of 
Brazil. — Dr. Aeeonso CoSTa, Director of the Servigo de Informagoes del 
M mister io de AgricziUtira, Industria e Commercio of Brazil has published a 
study on the export of Brazilian products to France, Great Britain and Germany. 
The important chapters of thes study are those that treat of cofiee and of 
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meat. Tlie chapter on coffee^ wliich contains statistical data., points out liow 
France and Germany promise to become excellent markets for this Brazilia.ii 
product, while the import of coffee to Great Britain lias diminislied. It is 
to be noted however that the import of coffee of other than Bra.zilian oiigiii 
lias diminished on the British markets. 

In the chapter on the frozen meat trade Dr. CosTa gives a compa.rative 
stud3’’ of the worM'Consumption of this product. It is however sta,ted, tlia.t 
the Argentine Republic takes the first place on the French, British and Germ fill 
markets as to frozen meat. But after cofiee, frozen meat is of the greatect 
interest for the Brazilian export-trade to France. On the British market 
however it cannot compete with Argentina, Australia and Uruguay. The export 
of meat to German}:" has oiih’’ been carried out since 1921, but tliis country 
promises to become a good market for this Brazilian product. (Attonso CosTa. 
Kxportacao de catnes. Mhi-isterio da Agriculim'a, Industria e Ccmmevcio. Senngo 
de hifonnacocs, pp. 12, Rio de Janeiro 1925 ; idem. O cafe. Ibidem: pp. 22. 
Rio de Janeiro, 1925). 

758. Hygienic Organization in Brazil, — A report has been presented 
by Dr. Mario Pinotti, of the " Sanita PubbHca of Brazil to the '' Accadeiiiia 
di Medicina ” in Roma. The author gives a short description of tlie progress 
made by the State in the field of social medicine. The development of the 
present work on hygiene in Brazil is largety due to the fact tha t the Manguinlios 
Institute is one of the chief centres of medical research in South- America 
The Rockefeller Foundation has also given encouragement to the organisa- 
sation of Brasilian Hygiene. In 191S under tlie Government of BpiTacio 
Pessoa the “ Departemento Nacional da Saude Publlca ” was founded. This 
Department consists of tliree divisions tlie, (i) maritime {2) land and {3) rtiruL 
The last one has an economic-social importance. The expenses, for the orga- 
nization of hygiene are covei'ed, one half by tlie Provinces (which are self- 
governing) and the other half by the Central Government. The budget for 
each province will probably amount to 1.100000 lire yearly. In 1924 the 
Direction for rural hygiene functioned in iS Provinces and in the Federal Dis- 
trict and a sum of 26(300000 fires was expended. The Federal Government 
nominates the Chiefs of the Sendee and their assistents. The Conmiission del- 
egated by the Dimsion for rural hygiene to each province begins with the 
prefiminary work of distributing sanitary information to each conininiiity. l‘he 
data collected form tlie basis for a classification of tliese Communities in respect 
to their sanitary and economic conditions. The funds available allow' a certain 
number of communities to be provided with the necessary sanitary esta.blisl;- 
ments that are fitted up as prophylactic stations. The stafi appointed to e<?ch 
establislnnent is composed of : a chief Doctor of medicine, a microscopist, 
a secretary, an attendant and as large a number of nurses as possible for vi- 
saing purposes. 

Dr. Pinotti discusses what has been accompfished in Brazil, 'especially in 
respect to malaria, anchylostomiasis and venerial diseases. 

(Dr. Mario Pinotti, The Brazihan Hygienic Organization. Report pre- 
sented, to the Academy of Medicine, Rome, at the Meeting held 28 February 
1925, 21 pp. Rome, 1925}. 
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759. Brazilian Inquiriy on the Increase of Prices* — In the Gazeta 
da Bolsa (Year VIII, No 6, Rio de Janeiro, 1925) aii account is given of the 
dehsions made and which were sent to the Inquiry- Commission of the Asso- 
ciagao Commercial do Rio de Janeiro ’’ on the increase of prices in Brasil. 
The questionnaire and the answers discuss the following subjects : technical 
questions, rural sociology and economy, agricultural and cattle breeding in- 
struction, development of stockbreeding, agricultural credits, division of the 
soil after the North- American and Argentina system, importation of agricul- 
tural machinery, model-farms, installation of refrigeratories, bread making, 
fishing and hunting regulations, small regional markets, regulation of national 
and foreign immigration and reorganisation of the Military Service in 
respect to the agricultural requirements 

760. The Metric System adopted hy Canada. — The metric system 
was ofiB.ciaUy adopted by the Canadian Government in July, 1924. A period 
of ten years has been allowed for the education of the public in the use of the 
system. In the meantime the Government will use the new system in their 
official figures and statistics. {South African Journal of Industries, Vol. VII, 
No 12. Pretoria, 1924). 

761. The British Sugar Beet Industry. As a result of the beet sugar 
subsidies the following companies have been formed : The Ipswich Beet Sugar 
Factory Ltd., capital £. 300 000, to serve growers in South Suffolk and Bssex ; 
capacity, 1 200 tons of roots per day ; ready in October 1925. The West Midland 
Sugar Co. Ltd., will erect two factories, each of which will deal with at least 
1000 tons of roots per day; allowing for working capital, the cost of each factory 
will be £, 500 000. The Bury St. Bdmunds scheme, half the cost of which 
(about £. 350 000) will be subscribed by Hungarian capitalists, will have its 
factory ready for the 1925 season ; the factory capacity will be about 1500 tons 
of roots per day. (T/jg International Sugar Jotirnal, Vol. XXVII, No 313, Lon- 
don, 1925). 

762. An Improved Method of Transplanting Young Trees. — The 
South-Afrtcan Journal of Industries (No. 2, vol. VII, J924) describes a method 
for transplanting young trees in order to avoid damage from tlie sun and so 
that it wall not be necessaiy to water them excessively when transplanting. 
Mr. J. A. Grant from Duivel-Kloof in the Transvaal has invented a niacliine 
called tlie " Duivel Tree Planter wffiicli works on the following principle ; 
the earth around the young plant in the nursery is removed, together with 
the young tree and is then transported without damage to the roots. The 
method is to place a cylinder (driven down completely to the roots) around 
the young tree and then to transport the cylinder and tree to the site chosen 
for the replanting. 

763. Land Reclamation in Italy. — During the discussion on tlie Finances 
of Public Works in the Senate, ^Minister GiuraTi has declared that land-recla- 
mation is particularly important for Southem-Italy, Works of this nature 
carried out up to the present time amount to 332 000 hectares, and a further 
12 200 000 hectares are being improved, or are in a state of advanced prepara- 
tion. These reclamations will cost 1683 million lire. Besides the work com- 
pleted, reclamation projects for another 112 000 hectares are being con- 
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sidered nd it is expected that requests for a further 202 000 hectares wilie 
folow. 

764. Internal Golonlzatloii in Italy. — In the periodical La 'Icrva^ 
tiie Hon. Senator E^ooarbo Pantano has published two articles 011 internal 
colonization. Senator Pantano is an authority and an advocate of internal 
colonization. In the first of his articles the points out the economic, financial 
and adniinistrative basis of a National Institute for Internal Colonization 
The project for this Institution as it has been presented by Big. PanTano to 
the Italian Senate, was published almost in full in the last edition of the pre- 
sent Review. In tlie second article the author presents ideas in favour of 
facing the land problem in Italy, as it has already beeen done in other coun- 
tries. The results of the Inquiry- by the Ministry of Agricniture in 19x7-1921, 
although tliey were incomplete, state that in Italy large estates are gradually 
being converted into small holdings. But in order to expedite tliis transforma- 
tion and to develop rural co-operative movements, co-operative leasing of land, 
individual reclamation, etc. it is necessary to obtain the support of the Gov- 
ernment (Edoardg PjLNTano, “ La Colonizzazione interna”. La Terra, Year i. 
No. 3, 1925. “ L'Lsempio degli altri in Tema di colonizzazione interna”. La 
Terra, Year i, No. 4, 1925. 

765. Holland : Tea Planting in the Patch- Indies during a Century 
( 1824 - 1924 ). — On the occasion of the Tea Congress and Ls:hibition at B and- 
oeng the Tea Experimental vStation (Proefstation voor Thee) published a retros- 
pective monograph on tea planting in the period 1824-1924. [De Indisc he 
Mercuur, Year 48, No. 10, 1925). 

766. Roimiania : Monograph on Agricultural Costing. — The In- 
spector General of Agriculture of the Roumanian Minis iry of Agriculture, , 
P, Rosiade, has written a monograph on agricultural costing, which is a prac- 
tical publication of about 70 pages, divided into two sections. The first chapter 
deals with the nature and origin of agricultural costing, development and orga- 
nisation, importance from a scientific point of new, the use of statistical book- 
keeping and the practical ajxplication of book-keeping methods. The secoiid 
chapter treats of agricultural costing in different countries. Then follows a 
description of the organization of the Institute of Rural Accountancy aiicl 
Economy of Czechoslovakia, togetlier with details of the models and methods 
employed by this Institute. (P. Rosiade. Oficine de Contabilitate Agricola' 
Bxpnnere moiiografica Ministerul Agriciilturii si Domenilor Direcha Staiiskcii 
Agficole, sia PnblicaMilor Supplemento a BuUetinul agricuUurii, ^^ol. IV, pp.71, 
Bucharest, 1924). 

767. France; Gyanamide Production in France. — In 1923 cyanamide 
was produceti by’- three establishments (BeUegarde, Marignac and Brigiiaud)e 
In 1924 more factories were established and it is estimated tiiat the total output 
of French cyanamide in 1924 amounted to about 90000 tons, equal to 18000 
tons of nitrogen. [Industrial and Engeneering Chemistry Vol. 17, i, 1925). 

768. Morocco : The Sale of Morocco Phosphate in 1924 . --The sale ot 
phosphate amounted to 430 340 tons, half of -^vhicli "was taken by France and 
Spain {respecti’tely 1x3 47d and 108564}. Then follows Holland with about 
80000 tons, Denmark 33,000, Belgium 11,000 tons. Other European States 
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have imported considerably smaller quantities. iRassegna mimraria metallur- 
gica e chimicii. Year XXXI, Vol. LXII, No. 2, 1925). 

769. Prance : Protection of Antartic Fauna. — The French Govem- 
iiient has issued a decree for the protection of antartic fauna in a National 
antarctic Reserve in territories belonging to Prance, on the Islands of Crozes, 
S. Paolo and Amsterdam, and in northern and southern Kerguelen hand on 
some small islands. "Within the boundaries of these areas the killing of whales, 
seals, etc., is prohibited. No special measures are taken for enforcing this de- 
cree, which depends entirely on the good faith, of the fishermen in these seas. 
(Nat'ure, Vol. 115, N® 2893, 1925)- 

770 Portugal. The Discovery of the Alkaloids in Quinine. — In 
the Revista della Chimica pura c applicada (Nos. 5, 4, 6; 1924), the organ of 
the ‘'Sociedade quiniica portuguesa" is an article of Prof . Akbkrto de Aguiar, 
devoted to the memory of Dr. Bernardino Antonio Gomez, a Portuguese 
medical doctor who lived from 1768-1823. In the year 1812, 8 years before 
quinine was discovered by Peleetier and Caventon, he published an article 
in the Memorias da Academia (Vol. 3, 1812) entitled “ Bnsa.io sobre o cinchonimo 
e sobre a sua influencia na virtute da quma e de outras cascas ’b The disco- 
\-ery of Gomez was also published in the British Press of tbe time. The basic 
qualities of the cinchona tree, indicated by the Portuguese doctor were then 
examined in the laboratory of Th^nart) and communicated to PEEEETIER and 
Caventon. During the years 1905 and 1911 the '‘Academia Real das 
Sciencias ” has received information regarding Gomez, from Visconde deViea 
Maior and Dr. Kdward August Mota. 

771. Nitrogen Fixation in Czechoslovakia. — The Government pro- 
poses to erect new factories for the fixation of nitrogen in the centre of the 
country, as the present factory at Falkeiiau, directed by the “ Aussig Clie- 
mische Verein is very near the frontier. A Ministerial Commission has pro- 
posed to increase the working capacity of the factory at Falkanau to 30000 
metric tons of fixed nitrogen cuinually in order to supply the requirements of 
agriculture. The Connnission also proposed that a factory be established at 
Mahrisch-Ostrau for the preparation of sulphate of ammouia from the by- 
pro*iucts of coal gas and of the by-products from the fixation of atmospheric 
nitrogen. The creation of a hydro-electric evStablishment for fixation of nitro- 
gen is proposed at Shecliowik {Chemistry and Industry, Vol. 44, No. 17, 1925) 

Journals and Reviews, 

772, Germany. — The Ilhistrierte Landmirfscliafthche ZeiUmg has pub- 
lished a special number on potatoes (No. ii, 1925). This Kartoffel Bonder- 
mrmmer contains articles by Dr. D. W. RiES on tlie use of implements in 
weeding ; by the agricultural expert G. Schaek on the possib lity of doubling 
tlie yield of potatoes ; by Prof. Appee, Director of the Stale Biological Insti- 
tute at Berlin-Dahlem, on the measures for prevention of abnormal sprouting 
of tiie potatoes ; by Pro! Dr. O. Heuser on tbe degeneration of potatoes 
and preventive measures ; O. StaUdTB, of Breslau on the Fertilization or 
Pollinization of the Potato flower; by Dr. Nichtweis, agricultural adminis- 
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tratot in Silesia on the methods of storage of the potato by the construction 
of special store-houses ; by Prof. OpiTZ of the High School of Agriculture in 
Berlin, on the influence of fertilizers in potato-planting. In addition there is 
an article by Herr Knokr of Vomstedt (Mark) on the annual report of the 
German Potato Research Station (Deutsche Kartoflelkulturstationj and tlie 
results reported therein concerning the inquiries of that Station during tlie 
year 1924 ; an article by H. Morgen of the Agricultural Institute of Giessen 
on the percentage of starch in relation to the success! re production of tlie same 
variety of potatoes tlirough succeding generations; by Mr. KOHI^MEIER of 
Mecklenburg on the determination of the forms of tubers of potatoes. The 
articles are illustrated. The usual supplenoent to the Illustrievte Landmift- 
schaftliche ZeiUing, the Blatter fiir die dautsche Hausfrau is also devoted to po- 
tatoes in this number. 

773. The^^ Deutsche Bergwerks-Zeitiing ” has recently entered its 25th 
year and has issued special illustrated publications with detailed information 
on Gennan steel mining industries. The first numbers of this special publication 
give a survey of tlie German mining industry. 

774. The Koiloid Zeitschrift ” the organ of the German Colloid As- 
sociation, has published a volume in the honour of Prof. Richard Zsigmondy’s 
60th birthday. This volume contains articles by the most well known spe- 
cialists on the chemistry and physics of colloids. It is excellently illustrated by 
tables and contains a photograph of Professor Zsigmondy. (Jubelband der KoUoid- 
Zeitschrift, Organ der Kolloid-GesellschafL Unter Mitarbeit von Freunden, 
Verchrem und Sdiiiletn lierausgegeben von W. Bachmann mid W. Ostwaed. 
Ergdmimgsbiznd zu Vol. XXXVI der Kolloid Zeitschrift, pp. 390, figs, and 
tables. Dresden 1925). 

775. La Colmena ’h — This periodical has been edited since J anuary 1 , 
1925, by the Spanish apiculturist Sig. Narciso J. de I^inan y Heiuxdia, who 
has edited for four years a section entitled ‘‘ La Colmena ” (the Bee-Hive) in 
the “ Revista Social y Agraria ” and has transformed this section into a sepa- 
rate Remew. 

776. The “ Boletiii de Agricultura tecnica y economia official organ 
of the '' Direccion general de AgricziUura y Montes ” in Spain, will have a special 
section for information supplied by the International Institute of Agriculture, 
Rome. 

777. “El Progreso agricola y Pecuario ’’ treats in the February 28 issue 
(No. 13S0), of the Mdieat Conference which took place at the end of February 
in Madrid. The importation of wheat into Spain is discussed, and the national 
regulations and fiscal measures. 

778. “ La Vida Agricola — Founded some years ago, this Ca- 
talanian periodical opened last October a new series of publications. 

The Union de Viticultores de Cataluna has combined its two reviews 
Avene Agricole and Vida Agricola into one periodical, under the title 
of the latter. It is a monthly publication with many illustrations and is publi- 
shed by Francisco Santacana. It published articles by well known Spanish 
farmers. The first number of the new series contains the following articles ; by 
eXAUDio OpivERAS Masso, director of the FnologiCal Station of Reus: The 
aeration of’ must; J. Miquee y Cusco cooperation in production and mar- 
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keting and the value of floating capital in agriculture ; JiiEio Tarin, the farm- 
ing outlook The review gives the legislative and administrative measures 
taken in Spain in regard to agriculture, and cites the Royal Decree of i Sep- 
tember 1924, relative to wines and alcohol. Publishing offices of the Review : 
Pelayo 12 jo, 3^ Barcelona, Spain. 

779. The Missouri Year Book of Agriculture for 1924 . — The Year 
Book of Agriculture for 1924, issued by tlie Missouri State Board of Agriculture, 
Jefl'erson City, forms the November number of the Monthly Bulletin, Vol. XXII, 
No. II, 1924. The volume consists of 4S7 pages of official data and facts rektive 
to the agriculture and country life of Mssouri. A good index is provided. 

780. The new Journal of The Agricultural Education Association 
of Great Britain, AgriculUiYal Progress, contains, in the second volume, 
as in the first (1924), information valuable both to research workers and farmers. 
The Weekly Westminster describes it as " a distinct advance on any agricultural 
publication which has previously been issued 

781. Yearbook of the Italian Agricultural Press. — This publica- 

tion, is issued by the " Ufficio d’incoraggianiento per esperienze di concima- 
zione ” (Bureau for the encouragement of fertiliser experiments) in Milan. 
It contains statistical data collected from various periodicals, regarding agri- 
culture. It states tliat in Italy 229 agricultural reviews are issued and distri- 
buted as follows : Abruzzi and Molise 4 ; Basilicata 2 ; Calabria 2 ; Cam- 

pagnia 9 ; Bmilia 20 ; Dazio 25 ; Liguria 8 ; Lombardy 41 ; Marche 16 ; Pied- 
mont 31 ; Puglia 4 ; Sardinia 2 ; Sicily iS ; Tuscany 9 ; Umbria 5 ; Venezia 

Giulia I ; Venezia Tridentina i ; Veneto 17. 

These periodicals may be classified in the following categories : General 
agriculture 146 ; colonial agriculture i ; agriculture, industry and commerce 9 ; 
agriculture 2, beet-culture i, agricultural cheniistry 5, cooperation i ; olive 
growing and oil-extraction 2 ; horticulture 6 ; floriculture 4 ; plant pathology 
3 ; medicinal and aromatic plants 2 ; professional review i ; rice planting i ; 
forestry 4 ; sericulture and mulberry growing 4 ; statistics, legislation and eco- 
nomy 12 ; tobacco planting 2 ; vine growing 12 ; stockbreeding 10. 

The Yearbook gives the complete list of periodicals, arranged according 
to provinces, with a note on the title, period of publication, name and address 
of editor, etc. 

782. A Pamphlet on Peruvian Guano — The Compania Administra- 
dora del Guano ”, the the sole agent for the sale of fertilizers in Peru, last January 
began the publication of a periodical treating of fertilizers and tlie condition 
of the Peru via n soil. This Company arranged some years a go a special technical 
section with the object of advertising the use of guano. Later on a Laboratorj^ 
for agricultural analysis was founded. This Laboratory was attached to the 
technical section and was at the service of farmers who wished to use guano,, 
and made trials at cost price on small plots of land, after which the fertilizing 
of large areas could be carried out. The periodical has diflerent sections : one 
on soil, fertilizers and plant chemistry ; anther giving information on the si- 
tuation and fertilizing problem in other countries ; a third section given tech- 
nical communications. The life history of the birds producing guano and the 
preparation of the product will be discussed. {Boletin de la Compania A dminis- 
iradora del Guano, Lima, Peru). 
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783. In the Proceedings of the Royal Society, London (Series B, Vol. 97, 
No, B 686; 1925) a biological sketch is published on the celebrated zoologist 
Prof. Thomas Neeson Annanbaee (bom 1876-died 1924)- Annandaee 
was a pupil of Prof. Ray Lankaster. He was Director and Chief of the Zoo- 
logical Inspectorship of India ; President of the Indian Science Congress and 
of the Asiatic Society of Bengal. The Professor was an indefatigiiable tra- 
veller, always seeking new material for comparative study of the fauna of 
the Asiatic lakes. 

7S4. Prof. Bertrand of the Pasteur Institute of Paris held a con- 
ference at Wageiiingen (Holland) before the National Science Association 
and the Chemical Society, and discussed the importance of the minimum 
quantity of chemical constituents and of magnesium in the biology of plants. 

785. Prof. R. Biederalann, founder and composer since 1880, of 
the well-known “ Chemiker Kalender celebrated his 80 th birthday in 
Pebmaxy last. 

Prof. Biedermann is connected with to the German Patent Office. 

786. Dr. A. VAN BijeerT of Nijmegen (Holland) Professor of Tropical 
Agriculture at the Higher School of Agriculture at Wageningen has died in 
Ms 60th year. In 1895 Dr. van Bijlert was on the staff of the State Agricul- 
tural Station (Rijkslandbouvstation) . He then went to the Dutch Indies 
where he remained until 1903, and on his return to Holland was appointed 
Professor at the Wageningen School, of which he became Rector in tlie year 
1920-21. He wrote for many reviews, especially on the subject of tropical 
agriculture. 

787. Prof. P. Cavara, Director of the Institute and Botanical Garden 
at Naples read a paper on the work of the late Prof. Antonio BoRZi, the well 
known Director of the Botanical Garden ot Palermo University and eminent 
phytologist and biologist. The paper was read at the Conference held in 
Ron^e on 13 January 1923 under the auspices of the Agricultural ^Association 
of Italy, and the Association has published the paper in its Proceedings (Year 
IV-V. No. 5, 1924). Among the numerous works of Prof. Antonio BoRZi 
the most famous is the : " Studt algologict at wliicli he worked for 16 years, 
and which treat of chlorophyll. For this study the author was awarded 
the “ Premio Desmazieres ?> of the French Academy. 

78S. Doctor Brtjno Bruckner, Director of the sugar factory at Stral- 
sund and Curator of the German Institute for the Sugar-Industry, died on 
February 28 th 1925 

789. Prof. N. H. CoWBRY, botanical well kno TO tor his botanical research- 
es on the structure of plant cells, died in J sumaxy last at the age of 76. 

790. Dr. Arthur Bendy, Professor of Zoology at King's College, T.,otx- 
don and well known for his biological works, especially investigations on 
sponges, died in March last at the age of 59, 

791. Georges From, professor of pathology and cxyptoganiy at the 
Agricultural Institute, Paris, has been decorated Officier ot tlie Legion of 
Honour. 
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792. In the Pyoceedings of the Royal Society of London (Series B, Vol. 97, 

Lio. B. 686 ; 1925) a meniorial is published respecting W. A. (i854» 

1925), Professor of Biology of Sydney University, who lias written many 
works on in the field of Zoological research. He has also been one of the 
authors of tlie Tex 6 Book of Zoology^ which was published in close collaboration 
with the late Professor B. JEFFRy Parre. This work has become a well 
known book of reference on Zoology. 

I>r. Haswell was President of the Tdnnean Society of New Soutli Wales and 
in 1891 was President of Section D. of the Australian Association for the Ad- 
vancement of Science. He has taken an active part in the work of the Aus- 
tralian Museum and in 1916 was Bditor of the Peport of tlie Australian An- 
tarctic Bxpedition. 

793. The eheuwenhoek ” AiEDAEofthe Academy of Science of Ams- 
terdam has been awarded to Dr. F. d'Hi^REEEE, the bacteriologist. Former 
medals had been awarded to Brknberg {1875), Cohn (1885), Pasteur (1895). 
Bejrinck (1905) and Ba\td Bruce (1915)- 

794. I>r. Ing. PIanus Karlik, well known specialist in the Czecho-SIo- 
Takian sugar industry, celebrated' at Prague his 75tii birtliday on 23 Marcli, 
1925. 

795. Professor Br. Waebeaiar von Knierem celebrated at Riga on 
1 1 May the fiftieth aimiversary of liis active career in agricultural research . 

796. After a long career as a scientist and teacher, Prof. GugeiEEMO 
KoERNER died on 26 March at Milan, at the age of 86. He was for more than 
50 years professor of organic chemistry at tlie Royal School of Agriculture, 
and at the R, Politeclmical School at Milan. He was Director of the first 
Institution for many years. Prof. Koerner was an active and honorary mem- 
ber of iiutnerous scientific institutions such as the Accadeinia dei Lincei, So- 
cieta Italiana delle Scienze ; R. Preiissische Akadeniie der Wissenscliaften, 
Deutsdien Cheiiiischen Gesellschaft ; Royal vSociety of Great-Britain; Chemical 
Society of London ; he was Doctor honoris causa of the Universities of 
Cambridge, Oxford, and Giessen, and was awarded the ''Davy medal of 
the Ixoyal Society of London and tlie " Lavoisier " medal of the Soci^te Chi- 
Hiique de France, etc. 

Flis studies on aromatic substances are widely known. 

797. The “Joseph LEidy Medal of the Fliiladelphia Academy of 
Science has been awarclecl to Dr. HERBERT Spencbr JEnnings, Pro- 
fessor of Zoology and Director of the Biological Laboratory at John Hop- 
kins University. 

798. The death is reported of Prof. Attieio I^ENTicchia, Director of 
the Royal National Institute of the Silk Industry at Como (Italy). Prof. 
LEnticchia is known for his numerous improvements in legard to silk pro- 
duction, and to th.e fomi, composition and structure of the silk thread. Lat- 
terly, he was chiefly occupied with the rearing ol wild silkworms, principally 
of the Anther acea Ferny i variety and to the utilisation of their cocoons. 
Prof. LEnxicchia took his degree in 1874 at the Higher School of Agricul- 
ture at Milan and was for 1 5 years Professor of Natural Science in the Can- 
tonal Lyceum of Lugano. 
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799. Prof. Fr.\nk R. Lieeie and his viiie have ghen fcc'* 000 for tlie new 
Zoological Researcli laboratory of the University of Chicago. 

Soo. Ill the Brazilian Review Broieria reference is made to Aeoeph 
Freberich IvIoeeer who was inspector of the Botanical Garden of Coimbra 
University, and died in 1920 at Uisbon. He has done much work in coii- 
nection with the organization of the Portuguese herbarium and wrote articles 
for many Review's, especially for the Joynal de Horkculhira pratica^ the 
Gazeia de jFarmacia and the Joynal da Sociedade Pharmaceutica LmiUina. 
iB}otefia. Botanical series, voL XXII, No. II). 

So I. The '' Rumford medal has been give by the Royal Society of 
Great Britain to C. V. Boys for his discoveries in connection with gas calo- 
ritiietr}' ; the I>&vy medal has been awarded to Prof. PKRKIN for his re- 
searches on the structure of natural colouring substances. 

802. Careo Prizibyeea died on 27 January; since 1919 he was Director 
of the Institute for Potash Researchs and gave the whole of his time to the 
scientific problems related to the chemistry of potash, and the potash industry. 

803. Proi. Paue Roscher, doctor of veterinary science and Professor 
of anatomy and physiology of domestic animals, of the Agricultural Depart- 
ment of tiie Technical School at Prague died suddenly on April 4th. This 
Department is situated at Tetscher-Liebweld. He was an active member 
of the German Stock-Breeding Association and was editor of the Year- 
book for Scientific and practical Stock-breeding (Jahyhuchfm IVissenschafk 
liche ‘imd prakksche Tierzncht) . Among his personal works those on the 
“ Cricetus frutnentariiis on the development of the v^arioiis breeds of cat- 
tle in the second year of their life (in collaboration with Prof. Muller), on the 
construction of a stall for experimental research on animals and various ar- 
ticles in different periodicals have been widely read. 

S04. The Diricter of the Rothnmsted ^Experimental Station, Harpeiideii, 
Uiigland, Sir J ohn Russeee, has been elected corresponding member of the 
Academie des Sciences Paris, in tlie Department of Rural PEconomy, 
He succeeds Prof. Winogjuvdsky who has become a foreign member of this 
Academy. 

805. Dr. I. R. Schramm has resigned tlie Professorsliip of Botany at 
Cornell UniversitvE on taking up liis duties as Chief Uditor of tlie Internaiional 


Biological Abstracts. 

S06. Prof. Richard Zsigmondy, tlie great investigator on colloids, was the 
recepient of great honours on the occasion of his 60th birthday. 

A number of weh-knowm scientists furnished articles for the Jubilee- 
Publication which has been published by the Kolloid-Zeitchrift in a handsome 
binding and containing a large number of original articles on physical colloid- 
chemistry. (See also under the heading « Journals and Review^s*). 


Dott. G. A. R. Borghesani, responsabile^ 
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ORIGINAL ARTICLES 


THE PHYSIOLOGICAL VALUE OF PHOSPHORIC ACID 
IN SUPERPHOSPHATE AND OTHER PHOSPHATES. 


The question of plant food equivalents at the present day mainly 
resolves itself into the problems of nitrogen and phosphorus supplies 
for our cultivated plants. The phosphorus problem in particular has 
assumed such prominence that a gteat number of investigators 
in the bio-chemistry of plants and soil have set themselves to ascer- 
tain whether the water soluble phosphoric acid of the superphosphates 
can be replaced by other phosphates. Attention has already been 
drawn to the cost of breaking down the raw phosphates by means 
of sulphuric acid, whi&i amounts to hundreds of thousands of dollars 
every year. This exceptionally large expenditure, together with the 
great competition of other fertilisers, in particular basic slags, which 
do not require acid treatment, is causing anxiety in technical cir- 
cles even in respect to a comparatively near future. 

According to calculations made in 1913, about 6 600 000 tons 
of mineral phosphate were manufactured into ii 000 000 tons of 
superphosphate by means of 6 690 000 tons of sulphuric acid (’*'). 

Of late years an effort has been made to introduce the use of 
phosphates, the manufacture and breaking down of which is effected 
either by chemical, or by biological means. 

To the first group,, in which the phosphates are produced by 
chemical means, belong the following : 

1 . 1. Pure calcium di-phosphate with 42.27 % of total phosphoric 
acid, completely soluble in Feteehann's solution. 

{^) See International liNSTiTUTB OF Agriculture, Bureau of Agricultural Science, 
Production ct consommation de$ engrais chifHiques dms le monde. 3rd ed., VitE maps and 
diagrams. Rome, 1924. 


X — - Agf, wg. 
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2. Pure caldtmi tri-pliospliate containing 45 - 7 ^ % phos- 
ptoric acid, of wHck 17.27 % is citrate soluble- 

3. Ground basic slag with 18.21 % pbospboiic acid citrate 
soluble and 18.88 % total pbosphoric add. 

4. Eienania pbospbate from the “ Fors '' establishment with 
25.91 % total phosphoric add, of which 25 % is soluble in dtric add,, 
and 24.13 % dtrate soluble. 

5. Belgian sinter phosphate with 17.69 % total phosphatic 
add, of which ,14.56 % is soluble in citric acid. 

6 . '''Refomi'’ phosphate produced according to the process- 
of O. Reitmair, Vienna, and manufactured by the Reform-Fertiliser 
Company, Schwarz & C., of Vienna. The product contains 21-22 % 
total phosphoric add, of which 2-3 % is soluble in water, 3-4 % in 
citrate and 9-10 % in dtric add. 

, 7. hi’eutral phosphate, produced by the Montan- und Industrie- 

w&rke formerly Joh. Dav. Starck, Kasniov near Pilzen according 
to the process of F. HEinKR, Prague. The product contains 23-27 
per cent, total phosphoric add, of which 5-6 % are soluble in water, 
10-12 % soluble in dtrate and 16-18 % soluble in dtric add. Under 
the influence of carbonic add and water, after 62 days 82-83 % of the 
total phosphoric acid contained in the neutral phosphate are dis- 
solved. 

8. Finely ground raw phosphate of Be Haen, Seelze, con- 
taining 33.80 % total phosphoric add. 

9. Colloid phosphate of the same firm with 24.65 % total 
phosphoric acid. 

10. Humus phosphate is produced by biological means, fol- 
lowing the method of Junius Stoeeasa. The humus phosphate 
contains 12-13 % phosphoric add soluble in the soil, 20-25 % organic 
matter and in i gm. 600-800 millions of active bacteria. 


As early as the nineties of the last century I made a number of 
detailed chemical and physiological studies of the different forms of 
phosphoric add, soluble and insoluble in water, in order to find a 
basis for judging the physiological values which the various forms of 
phosphoric add have for the building-up of the new plant living 
substance. I was also the first to isolate and 
analyse all water soluble forms of phosphor- 
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ic acid in super-pliospiiates and to carry 
out comparative experiments on their reac- 
tions in the different soils. The physical and chem- 
ical character of the ortho-phosphoric *acid of the monophos- 
phates ^ as well as that of the di- tri- and tetraphosphates is of 
immense importance to an understanding of the mechanics of 
numerous reactions in the study of the compounds of phosphoric 
acid with the constituents of the soil. In my opinion this method is 
much more in keeping with reality than a whole series of experi- 
ments with the superphosphates, in which the phosphoric acid 
appears in so many various forms and in which the composition of 
the superphosphates has usually not been taken into account by 
those who made the experiments. 

The water soluble part of phosphoric acid in superphosphate 
consists of : 

I. Free-phosphoric acid. 

II. Calcium monophosphate. 

III. Magnesium monophosphate. 

IV. Iron monophosphate. 

V. Aluminium monophosphate. 

The superphosphate manufactured from the Florida phosphate at 
present in so much demand, when broken down with sulphuric acid 
of 500 B. contains water soluble phosphoric acid in the following forms : 

P2O5 soluble in water ... 17.69 % and that : 

Monophosphate of calcium . 5.60 % 

Free-phosphoric acid .... 10.62 % 

Monophosphate of magnesia 0.54 % 

Monophosphate of iron . . . 0.51 % 

Monophosphate of aluminium 0.42 % 

Bone-dust-superphosphate, with the glue removed, manufactured 
from bone-dust (broken down by sulphuric acid of contains 

water-soluble phosphoric acid in the following forms : 

soluble in water . . . 18.60 % and that : 

Monocalciumphosphate . . . 16.36 % 

Free-phosphoric acid . . . 2.24 % 

Usually all superpho^hates manufactured from mineral phos- 
phates by means of sulphuric acid of 50^ B contain phosphoric add 
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iti large quantities in the form of ortho-phosplioric acid; glue-free 
bone-dust on tlie contrar^^ broken down by 6o® B . acid mostly con- 
tains pbosplioric acid in the form of monocalcium-pliospliate. The 
bisuperpiiospliates mostly, contain water-soluble pliosplioric acid in 
tbe form of monocalciuni phosphate, 

T/is subsequent modifications of wate-r soluble 'phosphoric acid in 
the soil under the influence of calcvum carbonate and calcium bicarbonate 
and that of iron and aluminium compounds, present problems of con- 
siderable interest. 

Phosphoric acid in the form of monophosphates in the soil shows 
quite a different chemical reaction from that of ortho-phosphoric 
acid. Supposing we employ 5 quintals of superphosphate with 20 % 
soluble phosphoric acid per ha. and that we reduce the latter to mono- 
calcium phosphate, to eYery hectare of arable soil there is 178 kg. 
monocalcium phosphate. If assume further that arable soil has 
a specific gramty of 1.5 and a content of 04 % calcium carbonate, 
a percentage often to be met with in our soils, then the mono- 
calcium phosphate in 20 cm. of arable soil is in contact with 
12 000 kg. calcium carbonate. Thus to one part of the mono-phos- 
phates there always correspond 66 parts of calcium carbonate. 

Under these conditions besides dicalcium phosphate, tricalcium 
phosphate will alw’a3^s form, as was the case with our experiments. 
From these examples it be inferred that the phosphate-ions 
cannot long remain in a soluble condition in the soil. On the basis 
of my experiments I was able to state that this transposition of 
the total mass does not occur suddenly, but needs a certain time. 
As the water soluble forms of the phosphoric acid penetrate into the 
deeper layers of the arable, meadow, forest and-garden soil, the water 
soluble phosphoric acid is of course continually transformed into in- 
soluble forms, a fact w^hich I have also proved by special experiments. 

According to our ohsaruations carried out for many years on soils 
free from 'iron and aluminium compounds, the water soluble phosphoric 
acid, if present in the form of monocalcium-phosphate, is transformed in 
the soil into wafer insoluble forms and actually into tricalcmm phosphate 
within 32-38 days. But if the phosphoric acid occurs in the form of 
oHhophosphofic acid, ike phosphoric acid in the soil is only transformed 
into dipkospkates and triphosphates after 36-48 days. 

The 'circulation of the calcium carbonate dissolved in water 
chiefly occurs m the soil in the form of CaH^ (€03)^. As is known 
from numerous' analysis, the, soil atmosphere mlways contains carbon- 
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dioxide and sometimes in considerable quantities (0.05-1 %). One litre of 
distilled water saturated with carbon di-oxide dissolves 0.244 0.27 

gm. of CaC03 (i). The more calcium carbonate there is contained in 
the soil, the quicker the forms of the phosphoric acid soluble in water 
are transformed into di- and triphosphates. From the preceding 
examples we see how easily the carbonic acid soluble in w^ater may 
be . transformed into an insoluble form, when it comes into contact 
with calcium carbonate in various soils and at different depths : 
they also afford proof that it is of some importance whether the 
superphosphate contains water soluble phosphoric acid in the form 
of monophosphates, or ortho-phosphoric acid. The di- and trical- 
ciumphosphates and even magnesium phosphates arising from the 
water soluble forms of phosphoric acid are very easily re-transformed 
into monophosphates by the biochemical processes in the soil and 
re-absorbed by the root system of the cultivated plants. 

Hence the remarkably favourable effect of superphosphate in build- 
ing up the living substance of plants becomes fully intelligible. Besides 
calcium carbonate and magnesium carbonate, calcium-, magnesium 
aluminium-, ferro- and ferri-silicates also bring about in the soil the 
transformation of water soluble phosphoric acid into the insoluble form. 

We win now consider the influence of the sulphates occurring 
in^ the soil, upon the phosphoric anhydride of the soil solution. 

According to my experiments there are no compounds insoluble 
in water formed from water soluble phosphoric acid under the in- 
fluence of the calcium, magnesium, and aluroinium sulphate. I have 
balled attention to the fact that aluminium phosphate with water 
soluble phosphoric acid does not give insoluble compounds. Ferro- 
and ferrisulphates however behave in quite a different way. When 
these come into contact with the water soluble phosphoric add in 
the soil, there are always formed ferro- and feniphosphates, insoluble 
in water. 

From this it may be seen that in the presence of ferro- and 
ferrisulphate, ortho-phosphoric add and monocalcium-phosphate, 
transform themselves into insoluble ferriphosphates, that is to say 
that soluble phosphoric acid is transformed into the insoluble form. 

(i) According to my investigations, per i hectare of soil and in a 30 cm. layer at a tem- 
perature of 13-17 o C, the following quantities of carbon dioxide are formed in 200 days : 


Barren soil. ........... J20 q. 

Son of average quality 240 q. 

Very fertile soil' 480 q. 
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Tile ferro- and feriisnlpliates in the soil must be considered as injuri- 
ous salts, because they cause an imniediate ttansfonnation of the 
soluble compounds of the phosphoric acid into insoluble forms. 

We have observed interesting phenomena which show that the 
free ortlio-phosphoric acid is transformed with the ferio- and ferri- 
compounds into insoluble ferro- and ferri-phosphates, which, as hav- 
ing a very small excess of ortho-phosphoric acid, are much more 
easily reduced to monophosphates than the compoimds arising from 
the monophosphates. 

On soils richer in ferro- mid ferri-comfounds {ferro- and ferri- 
sidphates occur but seldom) such superphosphates ought to be employed 
in which the phosphoric acid is mostly j or exclusively, present in the 
form of free-phosphoric acid. The whole metamorphosis of the soluble 
phosphoric acid takes place in the upper layers of the arable land. In 
soils poor in chalk this fixation proceeds much more slowly, in those rich 
in chalk more quickly. Deeper than 30 cm. there only penetrates a 
sfmall proportion of the phosphoric acid which has been applied to the 
surface. The soluble phosphoric acid in the soil does not long remain 
as free acid, hut is transfonned into insoluble compounds. 

The more intensively the biochemical processes in the soil take 
place, the quicker the compounds not soluble in water are transformed 
into soluble forms. The breaking down of the newly-formed insoluble 
phosphates, is owing to the activity of the different groups of bacteria, 
of different species, and depends upon the nature of the micro- 
organisms and on the metabolism of their energy and their substance 
and also upon the quantity and disintegrating power of the organic 
matter in the soil. It is most of all the intensity of the processes 
of assimilation of the bacteria groups by which a great influence is 
exercised on the metamorphosis of the phosphates not soluble in water. 

Our experiments have shown that very large quantities of carbon 
dioxide and organic adds are produced during growth in those 
layers of the sofl in which the plant is rooted. These immense quan- 
tities of carbon dioxide and organic add are formed by the very 
important vital function of all micro-organisms, 'that is to say by 
anaerobic and aerobic respiration (i). 

{i) By difftBion the following quantities of carbon dioxide were given off per one hec- 
tare of allnvial soil at 14-170C. in 200 days : 


Infertffe so 0 36-58' q. 

Soil of average quality 66-80 q. 

Fertile soH oo-i«;o a. 
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In employing phospiioric acid soluble in water we must always 
take into account the condition of the soil. On loamy ^ clayey and 
limy soil, a superphosphate must always he employed exclusively in 
which the phosphoric acid is exclusively contained in the form of free- 
phosphoric acid. On the contrary, on soils rich in organic matter we 
must make use of a superphosphate in which the phosphoric acid occurs 
in the form of monocakium phosphate. If the phosphoric acid is 
employed in the right way and at the right time and in an adequate 
quantity and mixture, it may he stated that in all pot and field experi- 
ments the water soluble form of phosphoric acid always has the greatest 
effect. 

The good results of superphosphate do not depend on its contain- 
ing phosphoric acid in a form soluble in water, but on another 
circumstance, i. e. on the facility the method of applying in a 
watery form offers to quick and equal distribution. 

General interest attaches to the question as to which insoluble 
form is taken by the soluble phosphoric acid in the soil and what 
value is represented by the so-called soil-soluble phosphoric acid, 
so far as it is combined in the soil with calcium, magnesium, iron 
and aluminium. 

The physiological value represented by the dicalcium-phosphate 
and dimagnesium phosphate, tricalcium and trimagnesium phos- 
phate, ditrialuminitim and ditriferriphosphate formed in the soil 
from the water soluble phosphoric acid, is a problem of special in- 
terest, as these are retrograde forms derived from water soluble 
phosphoric acid. 

The experiments on plants carried out within the past two years 
have as a matter of fact shown us that the form* in which the phos- 
phoric acid is contain ed inthe superphosphate is not an indifferent 
matter. We ascertained that in the sandy soil 
the .free phosphoric acid gave undoubtedly 
better results than the monocalcium phos- 
phate. We also found the same physiologic- 
al effect in a loam soil. In humus soil, on 
the contrary, the monocalcium phosphate 
gave a better result than the free ortho- 
phosphoric acid. The phosphoric acid in the 
forms of tetracalcium phosphate (basic slags) 
was not utilised as was the phosphoric acid 
soluble in water. Especially in the loamy 
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and' the calcareous soil the effect was rel- 
atively small. In humus and sandy soil the 
favourable effect of the tetracalciuni -phos- 
phate (basic slag) was very noticeable, but at 
the same time fell much below the effect 
produced by the forms of phosphoric acid 
soluble in water. The hydrogenion concentration of the 
soil has a considerable influence (i). 

If a careful examination is made of the experiments with spring 
oats carried out over two years, as shown in Table I, expressed in 
averages, it is found that water soluble phosphoric acid in the form 
of monocalcium phosphate and ortho-phosphoric acid have been 
the most effective in forming new plant-substance. 

By means of analysis of the harvested dry 
matter, the conclusion has been reached that 
it was from these water soluble forms that 
the phosphate ion was assimilated from the 
greatest energy. Next to the water soluble 
forms of ph'osphoric acid the dicalcium phos- 
phatehasgivengoodresults. 


Tabuu I. — Experiments with spring wheat 


Kind of soil 

Matidre noire 
reckoned on dry 
matter 

Monocalcium 

phosphate 

Orthopho^horic acid 

Percent 

1.25 gm. PgOg 

1.25 gm. P3O6 

Grain 

Straw 
and chaff 

Grain 

Base 

fertiliser 

Humus soil- ....... 

1 

16.09 j 

32.08 

58.7 

25,8 

58.9 

linie sofl ' - 

6.98 j 

21.7 

42.6 

29*6 

60.2 

Uoam soil 

2.58 

32.6 

6S.9 

364 

72.S 

Sandy soil ........ 

0.58 

24.3 

57*9 

i 

35.2 

70.3 


(i| In soil of an acidity of Ph = 4-6 neutral phosphate and basic slag can foe applied 
sticcessMy. On soils on which the acidity rises to Ph = 3, finely ground rock phosphate, 
containing no fluorine, has also a gcx>d eflect. Certain moorland and meadow soils are of 

this, type- , ; 
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Tetracalcium 

phosphate 

TrlCalcimn 

phosphate 

Dicalcium 

phosphate 

Base fertiliser 

Kind of soil 

1.25 gm. PaOj 

1.25 gm. PaOj, 

1.25 gm. PsOs 

Grain 

Straw 

and 

chaff 

Grain 

Straw 

and 

chafi 

Grain 

Straw 

and 

chaff 

Grain 

straw 

and 

chaff 

Humus soil 

25.0 

61.3 

16.7 

32.9 

25.2 

5^-7 

12.7 

25.2 

Dime soil 

16.75 

39.9 

12.4 

26.4 

18.3 

38.9 

1 1.2 

22.7 

roam soil 

20.6 

5°-4 

15.3 

30-2 

21.7 

44-5 

12.6 

26.2 

Sandy soil 

21 . S 

52.4 

j 16.2 

j 40-7 

20.8 

46.7 

lO.S 

1 24.3 

j 


' When I was working at the chemical manufactory of Pecek, 

I had the opportunity of making all these compounds of phosphoric 
acid in larger quantities, so that I could carry out experiments 
on plots having an area of i are for several years. The experiments 
were made on a good loam soil which contained 1.72 % carbon in 
the dry matter of the fine earth. The soil was poor in calcium 
carbonate, there being scarcely 0.135 %♦ experiments were 

carried out with sugar-beet and wheat. In the case of the sugar- 
beet I employed as base fertiliser 80 kg. nitrogen per hectare in 
the form of sodium nitrate and 100 kg. potash in the form of po- 
tassium chloride. 

With the sugar-beet the phosphoric acid was reckoned at 50 kg. • 
per hectare, and applied in the form of different phosphates. 

For the plant experiments with wheat 60 kg. of nitrogen were 
employed in the form of sodium nitrate and 60 kg. potash in the 
form of potassium chloride. Phosphoric acid was given in different 
forms, 40 kg. per hectare. 

The experiments were carried out on loam soil 

The results of the plant experiments with sugar beets will be 
considered first. 

After three years, average results for sugar, in kg. per ha. were 
ascertained. - 

The experiments were carried on i are plots. Every experiment 
with the single forms of phosphoric acid, as well as with the 
base fertiliser without phosphoric acid, always took place on 
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SO that the field for the experiments was divided into 

Sugar reckoaed 
as kg. 
per ha. 

Base fertiliser without phosphoric acid - 2 905 

Free-phosplioric acid 5 896 

Monocalcitim-phosphate 5 

Bicalcitun-phosphate 4 9^5 

Tricalciuin-phosphate 4 9^^ 

MonodialtmiMTim-^ 5 693 

Monodifeni-phosphate 5 5^7 

Ditriferri-phosphate 4 676 

Florida-phosphate 3 085 


The restdts obtained with wheat are also very interesting. The 
crop harvested per hectare was estimated as follows (in quintals) : 


Base fertiliser without phosphoric acid . 14.38 

Free-phosphoric acid 30.94 

Monocalcitim-phosphate 25.85 

Dicalcinm-phosphate 23.06 

Tricalcimn-phosphate 20.73 

Monodialiimioiiiin-phosphate ....... 24.78 

Monodiferri-phosphate 23,05 

Bitriferri-phosphate 19.61 

Florida-phosphate 16.19 


These figures illustrate very clearly the value of the results from 
water soluble phosphoric acid in comparison with the retrograde phos- 
phoric acid not soluble in water, which changes into different forms 
in the soil. The compounds of the retrograde phosphoric acid which, 
chiefly form in the soil are ; dicalcium-, tricaldum-, monodialuminium, 
monodiferri, and ditriferri-phosphate. It should be emphasised that 
all these phosphates were freshly prepared, and correspond to the 
the vicissitudes through which the water-soluble phosphoric acid 
passes in the soil. Consequently the effect was noticeable, prindpally 
in comparison with the phosphoric acid found in mineral phosphates, 
such as, e. g. Florida phosphate. 

It is also quite clear that the di calcium^ 
di ma g n esi ti m , monodialuminium and mono- 
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diferriphospliates are much more quickly, 
transformed into monophosphates than the 
triphosphates. Mineral Florida phosphate 
has shown a decidedly poor effect in the form- 
ation of the living substance of sugar beets 
aswellasofwheat. 

As early as 1898 finely ground phosphate was recommended by 
Giisxav Marck (2) in place of superphosphate for dressings. Further 
experiments were undertaken by Pricaischnixow, Kuierim, Da- 
FKRT, and Miklaus (3) to establish whether or not the finely ground 
mineral phosphates could be used as fertilisers. 

The writer has been occupied upon this problem for over 30 
years and has arrived at the conclusion that for the physiological 
utilisation of the phosphoric acids the fluorine and carbonate content 
of the phosphates applied to the soil is of great importance. Through 
the action of the carbon dioxide and the organic salts given off by 
the bacteria, as well as through that of the carbon dioxide evolved 
by the root system of plants, and that of all the forms of humous 
acids which are present in the soil and are continually being formed 
from organic substances, the phosphates which are free from fluorine 
are much more energetically transformed into monophosphates than 
those phosphates which contain fluorine. The effect of the organic 
acids depends in this case on the fact that in consequence of their 
capacity for OH-ions and thereby for forming bases, they reinforce 
the otherwise slight hydrol3rfcic splitting of the di- and triphosphates. 
It is established that the absorption of the phosphoric acids through 
the root system of the cultivated plants goes on much more energet- 
ically if the phosphates are without fluorine or are poor in fluorine. 
No phosphate containing an abtmdance of fluorine, if incorporated 
in the soil in a finely ground state, is fuUy utilised within the year. 
The physiological value of phosphoric acid in the mineral phosphates 
as in the soil is in the first instance dependent on fluorine content. 
Between fluorine and phosphorus there are certain connections. 
The plant experiments with lupins provide classic proof in this 
respect. The yield of the yellow and blue lupms was about 70 to 
130% higher on application of mineral phosphates which merely 
contained o.i to 0.3 % fluorine, as against the mineral phosphates 
which contained 3 to 4 % fluorine, as for example, Florida and 
Gafsa phosphate. 

The inference from my experiments is clear that by the re- 
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moval of tlie fluorides and carbonates from the mineral pbospliates a 
complete metamoipliosis in the constitution of the phospliatic sub- 
stance is effected. 

The following facts are undoubtedly of great interest : if basic 
slag is smelted with calcium fluoride, so that the phospliatic mass 
contains 5 to 6 % fluorine, the phosphoric acid of this mass when 
finely grounds is only with great difficulty soluble in citric acid. 
From the action of carbon di-oxide on phosphate mixed with wa- 
ter it was shown that the more, fluorine was contained in the phos- 
phates, the less readily was phosphoric acid transformed into 
monophosphate. 

By the removal of the carbonate and fluoride, the calcium and 
magnesium phosphate become easily attacked by the carbon dioxide 
given off by the root system of the plant and the carbon dioxide 
and the organic acids given off by the bacteria, and brought into an 
assimilable condition. 

These facts have been established by RkiI'mair (4) in his obser- 
vations on the effect of the new Reformphosphate. By the quantities 
of sulphuric acid which he applied for the destruction of the carbonate 
contained in raw phosphate, Rbitmair has succeeded in effecting a 
remarkable rise in the degree of diversion of the particles of a phos- 
phate and a displacement of the mineral structure. The plant 
experiments with the Reform phosphate which Rbitmair has insti- 
tuted, show with great clearness the immense differences in effect 
between the soft and the hard phosphates, as well as the coarse and 
the fine phosphates, and moreover throughout a remarkable result 
obtained from the new Reform phosphates, which surpasses the 
former type in its raw material, and approaches the effect of 
superphosphate. 

As regards the removal of the fluoride from the mineral phosphates 
Fritz Heuukr has carried out investigations on a large scale in Kasniov, 
in the works of Job. Dav. Starck, Prague, and has also had his pro- 
cess patented. Phosphate from which the fluorine and the carbonate 
have been removed by sulphuric acid is put on the market by the 
firm as nmtml phosphate. 

The writer has obtained some excellent results in plant experi- 
ments carried out on different crops with neutral phosphate. If it 
fe proposed to break down the mineral phosphates wMch are rich 
in fluorine, g. apatite, Florida- or Gafsa-phosphate, etc., it is observed 
that within two months 6 % at most of the total phosphoric acid 
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in tlie water is dissolved in the current of carbon dioxide which is 
passed through the water, where are found the .raw phosphates in 
fine particles. If the fluorine and the carbonate have been removed 
from the apatite, the Florida- and Gafsa-phosphates, from 82 to 
88 % of the total phosphoric acid of the phosphate is dissolved 
within two months in the water containing a continuous supply of 
carbon dioxide in solution. 

The plant experiments carried out in the greenhouse as well as 
on the experimental plots were very successful, and the conclusion 
was reached that the neutral phosphate was a phosphatic fertilizer 
of great importance and future. 

The results are given below of the plant experiments carried 
out in sandy, loam and humus soils and in unglazed C3'lindrical con- 
tainers made of clay. The sandy soil contained 0.52 % calcinm car- 
bonate, 2.84 % iron oxide and I-65 % organic substances. The loam 
contained 1.8 % calcium carbonate, 2.73 % iron oxide and 4.2 % 
organic substances. The humus soil contained merel}^ traces of 
calcium carbonate, 3.95 % iron oxide and 12.8 % organic substances. 

The Pg of the soils w^as found to be : sandy soil, 6.83, loam, 7.05, 
humus, 5.88. 

In sandy soil the sprouted seeds weighed 18 mg., loam soil 58 
mg. and humus 23 mg. per i gm. of soil. 

The respiration intensity was studied in the different soils, that 
is to say for i kg. of soil containing 25 % water, at a temperature 
of 20^0. and through which was passed 20 Ktres of air free from car- 
bon dioxide and bacteriologically pure, in 24 hours. The experiment 
lasted 25 days, and showed : 

In sandy soil an intensity of 28.2 mg. ^ 

• » loam )) )> » )) 36-4 » 

)) humus )> » » » 32.7 » 

For all pot cultures the base fertiliser applied was a mixture 
of 1.7 gm. sodium nitrate and 2,3 gm. potash in the form of potas- 
sium chloride. 

For the first series of experiments only nitrogen and potash were 
used. 

For the other series phosphorus was added to the base fertiliser 
and in the following forms : I. Gafsaphosphate, II. Monocalcium- 
phosphate, III. Orthophosphoric acid, IV. Basic slag and finally, 
V. Neutral phosphate., ^ 
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To each, pot ciilttire was applied 2.2 gm. The seed used 

for the purpose m’as Bohemian barley. 

Exferiments with Barley, 

Table II. — Sandy Soil: 

Average yield in dry matter from 10 pot cultures : 

Grain in gm. Straw, etc., in gm. 


Without phosphoric add . . . 68.3 154.2 

Gafsa phosphate 75-3 158.7 

Monocalcium phosphate . . . . 150.7 265.9 

Free-phosphoric acid 268.5 284.3 

Basic slag 132.3 ^50-7 

Neutral phosphate made from 

Gafsa phosphate 156 294.0 


1/ o a m : Average yield in dry substance from 10 fot cultures : 

Grain in gm. Straw, etc., in gm. 


Without phosphoric add . . . 88.3 180.5 

Gafsa phosphate 105.7 201.9 

Monocaldum phosphate . . . 179.3 308.2 

Free-phosphoric acid 198.5 329.4 

Basic slag. 134.0 221.7 

Neutral phosphate made from 

Gafsa phosphate 178.8 325.9 


Humus Soil: Average yield in dry substance from 10 
pot cultures : 



Grain in gm. 

Straw, etc., in gm. 

Without phosphoric add 

. . . 62.7 

125.8 

Gafsa phosphate .... 

. . . II4.O 

169.7 

Monocaldum phosphate 

• • - 192-3 

342.0 

Free-phosphoric add 

. . . 181.8 

327-1 

Basic slag. 

• ■ • 154-7 

298.8 

Neutral phosphate made 

from 


Gafsa phosphate . . . 

. . . 198.6 

346.5 

thorougii mspection of the data obtained from the three years 


experiments with barley reveals the fact that the water solubleToms 
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of pliosplioric acid have most effect in sandy soil or loam. It 
is in fact clear that free phosphoric acid produces the highest yield 
in sandy soil and loam, though its physiological effect is less in htimtis 
soil. 

This phenomenon is of considerable importance, having regard 
to the fact that in sandy soils as well as in loam and htuniis 
soils, the finely grotmd raw and Gafsa-phosphate produced only 
a very slight physiological effect. On the other hand the neu- 
tral phosphate produced by removal of the fluorine and carbonate 
not only surpasses raw phosphate in its effect, but it still further out- 
distances basic slag. 

These results of three years' experiments with barley are very 
instructive and confirm our observations made in connection with 
the study of the influence of bacteria on the solubility of phosphate. 
It was found that phosphates after removal 
of the fluorine are so much transformed (7) 
that under the influence of bacterial secre- 
tions the water-insoluble phosphates very 
easily change into the water soluble forms. 
During the changes that take place in the 
water-insoluble forms of the neutral phos- 
phate, hydrolysis takes place very rapidly. The 
energy of the decomposition and of the transformation into mono- 
phosphates is set up in the first place by the bacteria which assimilate 
nitrogen in its pure form and then by the ammonia bacteria, but 
mainly by the bacteria belonging to the root area in the barley. 

The root system of barley (8) has a remarkably sensitive 
reaction to the different forms of phosphoric acid in the soil. Not 
only the carbon dioxide given off by the root system of the plants 
but also the bacteria of the root areas have a marked capacity for 
breaking down the water insoluble forms of phosphoric add. If 
the phosphates contain much caldum carbonate, the breaking down 
process goes on very slowly. 

Both the accurate tests for growth and the numerous experiments 
carried out in the plots during two years with the different cultivated 
plants and espedally with wheat, rye, potatoes, sugar beet and man- 
golds furnish evidence that superphosphate in the physiological value 
of its phosphoric add surpasses that of all other modem phosphates. 

Some experiments may be quoted here made by the writer with 
sugar beet, grown in a loam containing 1.8 % calcium carbonate. 
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Experiments with Sugar Beet, 

The results from the separate experimental plots have been 
reckoned per hectare. 

62 kg. of nitrogen in the form of Chile nitrate and 80 kg. pot- 
ash in the form of potassium chloride were applied as base fertil- 
iser. On some plots in addition to the base fertiliser, 52.5 kg. phos- 
phoric acid was applied in the form of superophosphate and neutral 
phosphate. The results are as follows : 

Yield of beets per hectare : 

Unmanured, 238 quintals with a sugar content of 16.58 ; 

Base fertiliser, 272 quintals with a sugar content of 17.37 ; 

Base fertiliser, with superphosphate, 366 quintals with a sugar 
content of 18.8 ; 

Base fertiliser with neutral phosphate 360, quintals with a 
sugar content of 18.5. 

These figures show clearly that the superphosphate has had a 
very decided effect on the yield in beets and has greatly assisted the 
formation of sugar, and also that the neutral phosphate comes very 
close to it in ph^^siological effect. 

The conviction has been reached on the basis of many years of 
experience in the study of the physiological effect of the phosphoric 
acid in the different phosphates, that, of all the phosphates which 
contain phosphoric acid in a water insoluble form, the phosphoric acid 
in neutral phosphate is the form which most effectively increases produc- 
tion of new living plant substance. In consequence, neutral phosphate 
can satisfactorily replace basic slag as a plant food material, especially 
for leguminous crops and for the tillage of meadow and forest land. 

The ph^^siological results obtained by neutral phosphate show 
clearly that the application of citric acid affords Uo trustworthy 
criterion for ascertaining the results of phosphoric acid in the different 
phosphates. Citric acid does not belong so far as is known to the 
type of acids which are usually found in the different soils. It was 
selected by the writer in the first place because it resembled the acids 
of the sap. Further experiment has shown that the content 
of the cell sap in the root system varies from 6 to 7. The only add 
which forms when suffident oxygen is*present, and is given off by 
the respiratory process of the root system of plants, is carbon dioxide. 
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Carbon dioxide in solution is tie best agent for giving sonie 
partial indication of tie capacity for absorption of tie piospiate 
ion of the different piospiates, tirough tie root system of tie 
plants. 

In experiments on tie pi3^siological value of tie piosphoric 
acid in the different phosphates, tie choice of tie plants to be used 
in tie experiments is of great importance. 

It has been known for some time that the piospiate-ion is 
not absorbed from tie soil in tie same way and in tie same time 
by tie root systems of the different cultivated plants. With a view 
to obtaining reliable data, plant experiments have been undertaken 
on our experiment plots and in particular with Tnticum vulgar e, 
Hordeum vulgar e, Avena saliva, Pisum sativum, Vida Faha, Lupi- 
nus luteus. Trifolium pratense, Medicago saliva, Solamim tuberosum, 
Beta vulgaris. Tie soil was of uniform fertility and remained un- 
manured, The results were calculated on a hectare of ground in 
each case. 

Tie nitrogen- phosphoric-acid and potash content of the whole 
plant (aerial and subterranean parts aike) was determined in the 
first instance after 6o days growth and secondly at the end of the 
vegetation cycle. The average results of three years observations 
are the foEowing : 


Phosphoric acid content of the whole plant 
after 6o days growth : — 


Hordeum vulgare 26.84 kg. 

Triticum vulgare 29-93 

Avena saliva 32.08 » 

Beta vulgaris 34-27 » 

Solanum tuberosum . . 30.58 

Trifolium pratense 20.12 » 

Medicago sativa 21.84 » 

Lupinus luteus .......... 18.74 

Vida Faha ........... 23.64 )> 

Pisum sativum 18,16 ^ 


'2 — Agr. ing. 
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Phosphoric acid content of the whole plant 
at the end of the vegetation cycle. 


Hordeum vulgare 

. . . 42.58 

kg. 

Triticum vulgare 

. . . 46.27 

)) 

Avena sativa 

- . • 38.54 

)) 

Beta vulgaris . 

. . . 51.84 

)) 

Solanum tuberosum 

. . . 50.06 

» 

T ri folium prafense 

. • • 58.73 

» 

Medicago sativa 

. . . 64.89 

» 

Lupinus luteus 

... 40.55 

)) 

Vida Faba 

. . . 71.46 

» 

Pisum sativum 

■ . • 45-43 

)) 


Tlie phosphoric acid content of the whole plant amounted 
accordingly, after 6o days' growth, expressed in % of the total phos- 


phoric acid to : 

Hordeum vtilgare 63.03 % 

Triticum vulgar e 64.68 % 

Avena sativa 82.23 % 

Beta vulgaris 66.11 % 

Solammi tuber ostim ........ 61.08 % 

Trifolium prafense 34-25 % 

Medicago sativa 33-65 % 

Lupinus luteus 46.21 % 

Vida Faba 33.08 % 

Pisum sativum 39*97 % 


From this survey it is evident that the eared crops, i. e. Hordeum 

vulgare and Tritictim vulgare re-absorb 63-64 % of the total phosphor- 
ic acid from the soil within 60 days, while Avena sativa re-absorhs 
83 % of the total phosphoric acid in 60 days. Beta vulgaris and So- 
lanum tuberosum re-absorbed in 60 days, similarly, 61 to 66% of the 
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total phosphoric acid. The legmnino%is plants form an exception as 
in their case the quantity of phosphoric acid re-absorbed in 6o days is 
not so great, amounting to 33-46 % of the total phosphoric acid. These 
results harmonize completely with farming practice, as we note 
that the leguminous plants possess the greatest capacity for utilis- 
ing rock phosphates which contain phosphoric acid in a highly in- 
soluble form, because at the commencement of their groivth they 
do not require so much phosphoric acid for building up the living 
plant structure. 

For the appraising of the utilization of phosphoric acid from 
the different phosphates, the plants with which experiments are 
made are of great importance. In any case the cereals have to 
find phosphoric acid in the soil in an easily assimilable form, which 
is also true of Beta vulgaris and Solanum tuberosum. The legu- 
minous plants can on the contrary, as has been already mentioned, 
make use of highly insoluble phosphates, as through their bioche- 
mical activity in the soil the triphosphates are gradually transform- 
ed into monophosphates. 


Summary. 

Experiments carried on over a number of years in manuring 
with the different forms of phosphoric acid have led to the following 
results : 

(1) It is by no means a matter of indifference in which form 
the water soluble phosphoric acid appears in the superphosphate. 

The free-phosphoric acid has decidedly a better effect than the 
monocalcium phosphate w^hen used on sandy loam and chalk soils ; 
on the other hand, the water soluble form of the acid as monocalcium 
phosphate stands the test better on humus soil. It follows from this 
that the superphosphate factories should manufacture for use of 
sandy soil, loam and chalk soils, a superphosphate in which the phos- 
phoric acid is chiefly available as free-phosphoric acid ; this is very 
easily broken down by an excess of sulphuric acid. 

(2) The water-insoluble phosphoric acid found in any form 
in the different types of phosphates now on the market has less 
physiological value than the water-soluble forms in superphosphate. 

(3) The water-soluble phosphoric acid so acts in the soil 
that the seedlings find at once within the area tapped by their 
roots the|phosphoric acid in assimilable form. This is of great 
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biological importance, because the phospboms can be utilized in 
tbe earh^ stages of plant development for tbe building up of the 
new cell substance. 

(4) Phosphorus is not only required for the ' formation of the 
cytoplasm and caiyoplasm, but for the building up of chlorophyll 
in the cells containing chlorophyll, (i) 

(5) Phosphorus, together with potassium and magnesium, 
takes a Yery important, part in the processes of photosynthesis, 
which are closely connected with the building up of chlorophyll 
in the plant cells. 

Junius Stoexasa, 

Director of the State Experiment Station for 
Plant Production, Czechoslovakia, andPro- 
fessor of the Higher Technical School, Prague, 
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Active acidity : 

PH 4-5 

PH ^ 5-6 

Ph = 6-7 

Ph == 7-8 

Ph above S 

Exchangeable acidity : 

P-B. ^ 

4-5 

Ph 5-6 

Ph = 6-7 . 

Ph 7-8 ‘ 

Fh alx>ve 8 ' ^ 


1.68 % in the soil 

12.63 » » « 

42.30 » j) » 

40.03 » » s 

3.36 » » » 


4.24 in the soil 
35.60 » » » 

33.02 5) » )) 

22.90 » a » 

3.39 ■ » » » 

0.85 » » a 
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THE CHILEAN NITRATE INDUSTRY, 



Nature has collected, it might 
be thought for contrast, large 
quantities of a very valuable sub- 
stance in one of the most arid 
and inhospitable regions of the 
world. This substance can restore 
to the soil lost fertility, and can 
assist humanity by increasing crop 
yields. By the aid of chemistry 
many other materials of the 
greatest utility can be derived 
from this product, e. g, explo- 
sives, which reduce the cost of 
sextracting metals and com- 
bustible materials, from the soil, 
and which are of great assistance 
in making tunnels and construct- 
ing bridges ; in the manufacture 
of artificial dyes of varied and 
permanent colours, never before 
obtained ; in the making of com- 
pounds employed in the allevia- 
tion of human pain. 

In the northern part of Chile 
(ig^ to 26<^ South latitude, and 70^ 
West of Greenwich) (fig. 143) 
there are for a distance of about 50 
kilometres, beds containing great 
masses of useful materials, such 
as nitrate of soda or Chilean 
nitrate, common salt, sulphate of 
soda, borax, sulphate of alumi- 
nium, etc. One cannot fail to 
receive a very deep impression 






Gai'len aud mauageinent offices in 
of tlie Pampas. 


Pig. 1 5 1. — Channel of the river poa and dam oi the 
Kitrate Conipan}’ ot Tocopiila. 


Vegetation on a si)ur of the C 
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from this region, situated between two precipitous mountain 
ranges, fat from the coast, completely deprived of vegetation, 
water, combustible materials, of everything that is necessary to hu« 
man life. A very wide, lonely, silent country, burnt up by the 
tropical sun (fig. 144, Plate 13 XIV), the elements consuming, little 
by little, the rugged outlines of the mountains ; at noon sultry heat, 
clear and cold nights, never ceasing winds. If to-day you travel 
by railway or motor-car over the whole Pampas, if after the day's 
work you rest in the offices of the Nitrate Company (fig. 145, 
Plate hXV), with all their modem comfort, you must perforce 
think of the enterprize, perseverance and courage of the first 
discoverers of the nitrate pampas and of the capital required to create 
and develop such an industry. 

It has been necessary : to organize life where nature was adverse, 
to create towns, villages, harbours, roads and railways ; to find wa- 
ter at a distance of hundreds of miles in the Andean Cordilleras, to 
import from other parts of the world the combustible materials ne- 
cessary for the work, the materials for building, food for people and 
forage for the live stock. 

The Chilean nitrate industry is also economically interesting. 
The output of sodium 
nitrate (fig. ‘ 146) has 
reached in the last 

twenty years, an aver- A I i .A ^ 

age of 2.5 million me- 1 \ 

trical tons annually, % I ' ‘ \ 

containing about 400 \l \‘l 

thousand tons of pure ^ \ 

. . - - s - 

nitrogen with a value 6 - 

of 300 million Chilean ^ ' 

gold pesos]i the greatest /yooi ^ 3 *. 5 6 ^ r? m '22 ss y 

production being in 

/- Fig. 146. — Production and exportation 

igiD With 3 milhon , 

of Chilean nitrate. 

tons. Since January 

1830 to January of the present year the exportation has been 70 
millions tons containing about ii millions tons of nitrogen. Con- 
sidering that the increase in the commercial price of nitrogen, like 
that of other products, is five times the former rate, it can be said 
that in the above period the Chilean nitrate industry has contributed 
about 42 thousand million Chilean gold pesos to the world's wealth. 


' ^ 1 ^ 20 ^^ 

- Production and exportation 
of Chilean nitrate. 
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The"^, above’ Andnstnr has also produced (January i 88 o-Janiiaiy 1925) 
17 500 tons of iodine with a commercial value of about 300 million 
gold pesos. 

The exportation of another sub-product, perchlorate of potash, 
was, during the last 10 years, a miUion kg. 

The production of the nitrogen industry is now 4454 thousand 


tons annually, divided as follows : 

Chilean producers 68 % 

English producers 23 % 

Ytigo-slavonian producers 2 % 

North American, German and French pro- 
ducers. 7 % 


The nitrate industry pays to the Chilean exchequer, besides other 
contributions, an exportation tax of 33.38 Chilean gold pesos for 
each ton of nitrate and 1.27 gold pesos for a hundred grams of iodine. 
From the day in which those taxes were established, that is from the 
first of Januar}^ 1880, to the first of January 1924, the exchequer has 
received : from taxes on nitrate 2 076 416 000 Chilean gold pesos, 
from taxes on iodine 22 026 000 Chilean gold pesos. 

The value of nitrate land sold by the State for the extrac- 
tion of nitrate amounts to more than 50 000 000 Chilean gold 
pesos. 

In the nitrate region are about 150 establishments connected 
with the industry, known as oficinas salitreras ; the nitrate lands, the 
machinery and implements are worth more than 500 million gold 
pesos. This sum is greatly increased by the value of railways, water 
installations, warehouses and accommodation at the harbours, tele- 
phones, etc. 

The nitxate indtistrj’' employs a great deal of labour ; 50 000 per- 
sons are engaged in the work of extracting and elaborating the ni- 
trate, and as many are employed in the auxiliary work. It may be 
said that the 400 000 inhabitants of the nitrate region get an imme- 
diate or indirect gain from the above industry. The comfort and the 
prosperity of their life gives them compensation for an occupation 
carried out m an arid, burnt up region ; the industry makes this 
area the most important part of the country. 
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Tlie indtistry requires annually ; 

250 000 tons of coal, 

750 000 ” '' petroleum, 

50 000 '' ’’ blasting powder 

and a great deal of dynamite and thousands of tons of iron and steel. 

The foUoTOng are required annually for food : 

15 000 head of cattle 
15 000 tons of flour 
10 000 ” potatoes 

3 000 ” farinaceous products. 

To feed the live-stock of the region 20 000 tons of corn and 
30000 tons of forage are imported. 

At the present time there is a great demand for chemical products, 
of which nitrogen is very important. The requirement for nitrogen 
increases each year at a ratio greater than that of production, and 
in consequence there is a deficiency that it is almost impossible 
to meet. 

The demand for nitrogenous products to-day, is such that it 
would not be sufficient to return to the soil merely the amount of 
nitrogen removed in the form of crops. Experience has shown that, 
to reduce the cost of human food, the amount of nitrogen applied to 
the soil must be notably increased, to the extent of double or triple 
the highest applications now given. 

This highest application has been reached by Belgium with 76 
kg. of nitrogen per hectare-year of cultivated soil. In spite of 
her attempts, Germany has not attained 65 kg per hectare-year. But 
these figures will probably increase to a marked extent in every coun- 
try, owing to propaganda on this subject. 

Half a million tons of pure nitrogen has been used during the 
last ten years ; during the War the quantity consumed was one million 
three hundred thousand tons ; only half this amount was required 
after the Armistice. We are now, slowly but surely, reaching a 
consumption, of a million tons. 

Of the nitrogen consumed throughout the world, Chilean mtrate 
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always supplied a very important part (fig. 147) • exceeded 50 % 

until 1914 ; afterw’ards this percentage diminished because of the 
synthetic nitrogen industr^^ and the disturbances in the trade of the 
world. 

In 1923 the following amount of nitrogenous products were used : 


Chilian nitrate 

' 305 thousand tons, 32.2 % of total 

Sulphate of ammonium 
from coal . .... 

232 

>> 

” 24.5 % 

S^mthetic ammonia . . . 

250 

>> 

” 26.4 % 

Cyanamide 

141 


" 14-9 % 

Nitrate of calcium . . . 

19 

ji 

” 2 % 


Notwithstanding the changed conditions mentioned above, there 

are many reasons why 
the Chilean nitrate in- 
dustry should regain 
its former position. 

(i) Enormous beds 
ensure a maximum 
production of 3 mil- 
lions tons during se- 
veral centuries ; 

(ii) The cost of 
production of nitrate 
may be reduced owing 
to improved methods 
of extraction ; 

(iii) The export 
taxes may be altered 
or lowered. 

Until 1914 the nitrate industry maintained its leading position, 
producing the maximum and selling advantageously ; the price of 
nitrate of soda fixed the price of nitrogen all over the w^orld, but the 
subsequent changes in the nitrogen industry altered everything and 
brought about the foundation of a society, the Asociacion de produc-- 
tores de salitre that has methodical^ organized the industry, control- 
ling the sales, advertising and improving the position of the working 
class, in order to avoid strikes and the emigration of workmen. 


X 



Kro. 147, — Production of nitrogenous compounds 
in thousands of tons of nitrogen. 

A) Nitrogen as nitrate of soda, 

B) Synthetic nitrogen and its products. 

C) Total nitrogen for tlie world. 
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At the same time the working methods have been improved ; 
some improvements, introduced during the last ten years, allow a 
better use of- the raw material ; new processes, to be introduced 
without delay, have been discovered and tried. That is the part of 
the nitrate technique in which chemists are mostly interested and that 
is especially considered in the present article. 

The nitrate lands of Chile extend about 30 kni. West and 120 km. 
East from the meridian 70^^ West of Greenvdch, the distance between 
the north and south limits being about 630 km. The region can be 
divided into four parallel, perfectly defined zones (figs. 14S and 149), 



Fig. 148. — Section of the nitrate area in the 
Tarapaca zone. 

the Coriillera de los Andes and the Andean uplands. The Cordillera 
that is parallel to the coast is a bare and precipitous barrier, with 



Fig. 149. — Section of the nitrate area in the 
Antogafasta zone. 


narrow areas, higher and vertically cut on the northern part, desti- 
stute of vegetation, containing in the highest parts small deposits of 
^mon salt, chloride of potash and nitrate of soda. 
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THs barrier is divided into four parts by deep ravines leading to 
tbe interior vaUey (figs, 150-151, PlateLXV); tlie Tiviliche ravine (Pi- 
sagua), the bed of the river lyoa, the Blanca (Antofagasta) ravine and 
the Taltal ravine. This Cordillera has an average breadth of 60 km. and 
an average elevation of 1000 to 1200 m., attaining in some points 
2000 m. Towards the interior of the country the slopes are easy, 
forming round, small hills, as far as the upland longitudinal valley. 
This forms the second zone, from north to south, bending somewhat 
towards the east in Antofagasta and presenting a succession of valleys 
in Taltal, in the southern part of the nitrate land, with a very vari- 
able breadth of 20 to 100 km. The third zone is formed by the but- 
tresses of the Cordillera de los Andes, comprising fertile valleys with 
sufiicient water and vegetation (fig. 152, Hate LXV), and small villa- 
ges, real oases in the desert. Then are found the Cordillera de los An- 
des with summits of more than 5000 m., with deposits of sulphur, 
borax, carbonate of soda, common salt, etc., with perpetual snow 
that produces small streams that disappear in the valley, excep- 
ting the one which becomes the river lyoa and after a long winding 
course flows into the sea. 

The nitrate deposits are situated on the internal eastern slope 
of the Cordillera de la Costa at the same height as the longitudinal 
valley, forming a range of hills which disappear at a greater elevation. 
The deposits follow the gentle slopes of the Cordillera de la Costa ex- 
cepting the Taltal region, in the southern part of which they are found 
on the hill summits. 

The nitrate of soda is mixed with other salts and th insolublewi 

substances, forming a conglomera- 
tion which assumes various forms 
Small masses of saline materials, 
mixed with nitrate are found over- 
lying the decomposed porphyry of 
the Cordillera de la Costa. These 
unimportant deposits belong to 
the oldest formations ; the more 
interesting deposits, those that 
are industrially exploited, are 
stratified. At a certain depth 
there have also been found 
deposits (figs. 153-154, and I55'i56, Table I.XV) filUng cavities of 
the Cretaceous formation and composed of high grade mate- 



Fio. 153. — Ideal section of the nitrate 
beds : A “ chuca B costra 
C“ caliche D ‘Wongelo ** coba ”, 
F bed roch of the cordillera. 
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rial, but these deposits are not plentiful and are difficult to ex 
tract. The stratified deposits belong to two types ; the oldest 
have the following formation : 


Covering stratum 
Profitable 
Tower '' 

Under the coha lies the rock of the Cordillera de la Costa. 

The surface of the soil is dusty and covered by dry, flat stones, 
called lajas or lozas and sometimes by pieces of flint termed mellizos. 
The chuca is always white or grey loose earth, formed of Th&ardite 
(Na^ SOJ mixed with 
sand and clay. 

The cosfra is a 
conglomerate contain- 
ing nitrate of soda in 
such a ratio that its 
extraction is not eco- 
nomical, insoluble ma- 
terials, and chloride 
and sulphate of soda. 

The caliche is the 
profitable layer and is formed of a mixture of salts soluble in water, 
and of insoluble and inert matter ; there is a large proportion of 
nitrate, which seems to hold together the insoluble materials. 

The caliche is formed of the following salts : — 

(1) Nitrate of sodium, potassium, calcium and magnesium ; 

(2) Chloride of sodium, potassium, magnesium ; 

(3) Sulphate of sodium, calcium, magnesium and aluininium ; 

(4) Perchlorate of potassimn ; 

(5) Iodine compounds == lodate of calcium Ca (lO^)^ and iodo- 
chromate of sodium == 7-Ca (103)2+ 8 CaCrO^ = Dietzite. 

The insoluble material consists of rock, sand and day. 

The internal strata are unimportant ; the conjelo is principally 



Fig. 154. — Arrangement of the strata in tlie nitrate 
formation: C “caliche”, F “ coba ”, porphyry, Sh 
“ salar 


^ clmca 
I costra 
caliche 
\ conjelo 
i coha 
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formed of chloride and sulphate of sodium with a few insoluble ma- 
terials, 

The coha is a layer of loose, rather damp earth, mixed with 
small stones. This formation is often found on the gentle slopes 
of the Cordillera de la Costa, at a certain part of the valley and 
finishes at a higher point. The lower part of the deposit is always 
shallow and of a good grade ; as it rises, the depth increases and the 
grade diminishes. There are also other deposits, termed caliches 
de salar in the lowest part of the soil with a small covering of chuca 
and containing a great deal of salt. The costm y caliche strata are 
not found as their place is taken by an intermediate layer called ca- 
liche costroso. 

These caliches de salar axe no doubt of a later formation; they con- 
tain much chloride of sodium and rdtrate and sulphate of sodium in 
less quantity. 

In some parts of these salares a mineral has been found termed 
Darafskita == Na^ SO^, NaNO^. H^O.; the method and time of its forma- 
tion is studied in another part of the present article and demonstra- 
tes the secondary origin of the salares. Some of these are formed at 
the present time in certain closed basins near the coast, where every 
night thick low-lying fogs occur^ 

The soil of the heights is damp enough to allow the waters to 
take to the bottom the 'soluble salts, which form horizontal layers 
owing to the evaporation during the day-time. There is also another 
kind of salares containing considerable quantities of chloride of po- 
tassium. They are formed by water that in the Cordillera de los Andes 
has dissolved salts of potassium and in the valley has evaporated near 
the nitrate formation. All these salares show a shrivelled surface, 
caused by the raising of the salt covering by expansion and contrac- 
tion due to the sudden changes of temperature. 

The caliches have different compositions, different percentages 
of salt, different colours and a variable physical appearance. On 
the whole, they are altogether dissimilar ; some are very soluble, 
others are almost impermeable to liquids, some produce turbid li- 
quids that cannot be decanted, others produce clear liquids. 




Soil section showing the different strata. 


Fig. 158. — A block of strata. Tlie numbers she 
their distribution, from above do\ni wards accon 
ing to fig. 157. 


Fig. 160. — Drilling by hand labour. 


Fig. 161. Drilling by hand labour 


Milling the soil. 


kiL. 









Mechanical shovel for removing the over- 


lying strata. 


[G. I/O. — Use of nieclianical drill and explo- 
sh’es breaking dorMi the blocks. (This work was 
iormeiiy done by hand, with hammers). 


Media nical shovel. 
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Fig. 179- — Transport of nitrate. 


Fig. i8o. — A train from the caliches. 



Fig. i8i. — Motor-lorries whidi are taking tke place 
of mule carts. 


Motor-lcr 


‘tmleum-heated boiler station. 


Fig. iS 6. — Coal lieated boilers 






Pump iuslallation in the river I/)ii fc >1* 
water on the Pampas. 


). — Hydroelectric central station on the river 
Nitrate Company of Tocopilla. 
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The nitrate deposits are exploited by mining methods. Cuttings 
called ccttos or tiyos are made in the soil, which is removed with explo- 
sives ; trenches are opened and the useful material is separated from 
the useless portion (Figs. 157, 158, Plate FXVI ; fig. 159,' 160, 
161, 162, 163, Table FXVI; fig. 164, 165, Table FXVII). All this 
mining work has, during many years, been done exclusively and 
directly by hand, without the help of machinery. Only recently 
and in certain places has it been possible to drill, break and 
excavate by mechanical means. 

Mechanical methods ' ^ 

can only be used when 
the deposit has a uni- ^ 
form formation and 
grade, as a machine e' ' 
cannot select the ina- ^ 

Fig. 159. — Diagram showing disposition 
terials. As, with , the of nitrate in the beds. 

present mode of work- a = borehole, B = primary rock, 

. - D == ^‘caliche”, E = " costra 

mg, caliche is required ^ = preparatory shaft. 

having a definite grade, 

to avoid low profits it is essential that man should indicate what ma- 
terial has to be collected. (Figs. 166, 169, Plate FXVII ; figs. 170, 
171, Plate FXVIII). 

A change in the method of working allowing the employment of 
a lower grade mineral than that used at present, — say of 10 % — 
would cause a real transformation and a greater use of machinery. In 
the Pampas, with a burning sun and clouds of dust raised by strong 
winds, the work can only be done by men of strong physical constitution. 

The caliche, having been separated into grades or acopiado, is 
carried to the installation, to the Mdquina, as it is called, where it 
undergoes grinding and preparation (Figs. 172-174, Plate hXVIII ; 
figs. 175-180, Plate IvXIX; figs. 181, 182, Plate FXX). 

The figures 183-186, Plate FXX ; 187-192, Table I,XXI show 
boilers, steam-motors. Diesel-motors, and the hydro-electric central 
I)Ower station on the river Doa. 


The mining operations are less interesting [to the chemist than 
those connected with the caliche, which consist of separating 
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out the nitrate from other salts and insoluble substances, and 
in cr}"stallizing the nitrate in a commercial form, with a purity 
of 95 %. 

The technique for the elaboration of Chilean nitrate was devised 
in 1809, by a German scientist, T* HAENKBisr, of Cochabamba, who 
was in the Spanish Service. 

An outline of the separation process is : 

(a) The selective solution of the salts, especially the nitrate ; 

( 5 ) the separation of the salts in solution, or caldo, from the in- 
soluble salts ; 

{c) the separation, by crystallization, of the nitrate from the , 
other salts in solution. 

In the various processes it is necessary to consider the raw ma- 
terial, the soluble and insoluble substances, and the residue left after 
treatment. 

Nature who always works well, has collected in the caliche three 
principal soluble salts : nitrate, chloride and sulphate of sodium, 
possessing very different properties, which makes their separation com- 
paratively simple. On determining the concentration of a saturated 
solution of the above salts, at different temperatures, and of one salt 
independently of the other, it is found that the concentration of ni- 
trate increases greatly at higher temperatures, the chloride increases 
a little and the sulphate decreases. When the three salts are mixed, 
the concentration of each of them, at the same temperature, decreases 
if compared mth the independent concentration. The nitrate, no 
doubt on account of the greater work required for its solution, has 
a dominating effect which is shown by the curve of the chloride solu- 
tion ; in this case the salt is dissolved less by heat than in cold 
solution. The caliches do not dissolve according to the recognized 
curves of pure salts, or of mixtures of these salts. The cunre of 
solution of the caliche salts follows onl}^ the general form of the 
curve. In general, the concentrations obtained are lower than those 
of pure salts and this is caused by the difSculty of obtaining con- 
veniently saturated solutions and, also, by the influence of soluble 
salts differing from nitrate. Thus, a caliche salt gives a solution with 
an over-saturation of chloride and with a less quantity of nitrate than 
the normal. In practice anomalies are sometimes found that seem to 
contradict technical forecasts. 

The operation that is theoretically simple, shows itself to. be dif- 
ferent practically because the solution of the nitrate is hindered by the 
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excess of other salts and by the insoluble matter (Fig, 193). However, 
a method has been selected founded on a process of nixi- 
VIATION AT THE MAXIMUM TEMPERATURE OF BOIE- 
ING, AT ATMOSPHERIC PRESSURE, AND AFTER E I- 
XIVIATION, THE C R Y S T A E E I Z A T I O N OF THE XITRATE 


BY COOEING WITH EIQUID AIR. 

In practice, saturated solutions of caliche, at go^^-ioo^C. can be 
obtained that contain 600 gm. of nitrate, 150 of chloride and 60 of 


X 



y 


Fig. 193. — Solubility curves of ni- 
trate, diloride and sulphate and of 
the three together. 

X = grams of the salt dissolved. 
y = temperature of the solution. 


sulphate, and which, when cold, 
deposit theoretically, 250 gm. per 
litre, and leave a mother, liquor 
containing 400 gm. of nitrate per 
litre. 

The removal of the chloride 
and sulphate has been mentioned, 
in order to make the nitrate more 
soluble. Such a solution should 
contain no extraneous salt when 
concentrated in a closed, high-pres- 
sure evaporation apparatus. It has 
been shown that, at a temperature 
of 1200C. and a pressure of 1.15 kg. 
per sq. cm,, it is possible to pre- 
cipitate all the chloride and sul- 
phate from a caliche, when the max- 
imum concentration of the nitrate 
.is reached, about 1000 gm. per litre. 
During the concentration the chlo- 
rine and sulphate precipitate ov-dng 


to deficiency of water and the lowering of their coefficients of solubility, 


while the nitrate dissolves in the liquid and increases its concentra- 


tion. This method has been used in the concentration of nitrate of 


soda of at least 94 %, in order to obtain the almost pure nitrate of 
soda used for the manufacture of nitric acid. 

The pressure and temperature is called critical, and the residual 
Hquid can be almost entirely crystallised by cooling in vacuo, leaving 
almost no mother liquor. 

The phenomenon of the precipitation of salts differing from ni- 
trate and especially of chlorides, occurs only when the liquid is con- 
centrated in the absence of caliche (fig. 194). When this is present, and 


Agr, ingU 
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according to the quantity, the sulphate does not act and continues its 
precipitation. If among the undissolved salts of the caliche the chlor- 
ide of soditim is in excess over the nitrate, the solution dissolves pro- 
portionately more chloride and very little nitrate, at a high temper- 
ature. 

The solution process must Therefore be very accurately controlled 
in order to obtain a conveniently saturated liquid in a definite time. 
The method of working just described is suitable for caliche con- 
taining a high percentage of nitrate, 

n.y TOth an amount below 50 % of soluble 

^ material. As these materials change, if 
'X . % the insoluble matter, and especially clay, 

\ ' increases, or if the saline materials and 

\ ^ particularly the nitrate diminishes, the 
/ - 94 profit is not considerable. In order to 

obtain suitable concentrations a great 
.9, deal of combustible material and much 
time are required. The solution does 
^ ^ not generally increase its concentration 

^ by dissolving the nitrate but by eva- 

I , . , porating the dissolving agent. When 

50 55 m 65 70 75 so ss 90 95 m the available caliche had a suitable salt 

y 

content, as was the case formerty, the 
Fig. 194. — cuTvt showing yield was about 70 % ; at present, 

dtamntion of of y material the yield does 

ride in presence of sulphate; ' not exceed 6o % ; besides, the amouiit 

combustible required for each ton 
caliche exceeds 50%. of nitrate produced has been consi- 

D = densitj’; Y == tempera- derably greater. 

K == density. It was ptoposed to concentrate the 

liquids at a temperature of about 80° C., 
submitting afterwards the separate Hxiviatioii liquids to concen- 
tration in an evaporation apparatus. This method cannot be followed 
because of the precipitation of large quantities of chloride that ob- 
struct and ruin the evaporation apparatus, besides, the high tempe- 
rature of steam decomposes the salts of magnesium, separates the 
iodine and causes electrolytic corrosion. 

For concentration at a high temperatxire; the best evaporation 
apparatus has been employed, hut its use cannot be continued be- 
cause of the practical impossibility of separating the nitrate from the 
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common salt, wMcli, precipitating in a liquid having a high nitrate 
content, still maintains a high percentage of this salt in solution. 

It has been proposed therefore 
to proceed in a different way, that 
is, to prepare a solution at a luke- 
warm temperature, having as maxi- 
mum 500C. and to crystallize by 
cooling not in the open airat the 
surrounding temperature, but at 
lower temperatures, about o^C. by 
artificial cooling. Studying the tech- 
nique of this process, with the help 
of the curves formed for pure salts, 
it is found that, at this temperature 
solutions are formed, with about 
550 gm. of nitrate per litre, that, 
when cold, deposit about 225 gm., 
a quantity almost equal to that 
givenby the early method (fig. 195). 

The difficulty met with in using 
this method that may be called A process for the re- 
covery OF THE NITRATE FROM CAEICHE BY AR- 
tificiaeey cooeing the eiquids resueting from 
EixiviATiON, is even greater than in the former case. 

• In the first place, the solubility of the salts found in the caliche 
follow only approximately the form of solution curves of pure salts, 
and the concentrations obtained are not so suitable. Secondly, not 
aU the caliches are susceptible of being efficient^ lixiviated at the sur- 
rounding or tepid temperatures; the solution depends in this case on 
the saline composition of the caliche, excepting the chloride of sodium. 
Tixiviating a caliche at the above temperatures the solution con- 
centrates first in chloride of sodium and nitrate and the sulphate 
dissolves afterwards. When the solution contains equimolecular pro- 
portions of both salts and has reached the concentration of 216 gm. 
of nitrate per litre, an insoluble compound is formed named 
Dampshta (Na NOgjNa^SO^.H^O), already mentioned in connection 
with the nitre formation called caliches de las salares. 

The Dampskita already exists in some caliches and is formed 
whenever the proportions of nitrate and sulphate are equimolecular. 
It is insoluble at 20 ^ 0 . , in a solution equal to or above 216 gm. of 



Fig. 195, — Solubility curc^es of 
nitrate, chloride and sulphate of 
soda — 70® C. 
s = grams per litre, 
y = temperature. 
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nitrate, and at 45^C. in more than 360 gm. ; separates partially with 
an elevation of temperature and completely at 

For the lixiviation of the caliches, at the surrounding or tepid 
temperatures, the nitrate present in the raw material must be con- 
sidered under two forms : combined with the sulphate and as free ni- 
trate that dissolves and increases the concentration of the solution. 

On this account the solutions are far from having the necessary 
concentration for precipitating the nitrate economically, by artifi- 
cial cooling. 

The greater part of the caliche deposits, named caliches de salat, 
belonging to a secondary formation, has sulphate and nitrate propor- 
tions very near the equimolecular proportions and does not dissolve 
normally. 

It may be considered that those deposits of caliche are formed by 
lixiviation at the surrounding temperature, of different materials si- 
tuated in other regions and that solutions have concentrated and 
evaporated forming the salares in which is found the nitrate- 
sulphate, or Darapskita, 

The difficulty has been overcome by Drs. Burdick and Fkbed 
of the wellknown firm Guggenheim Bros, that has undertaken the 
study of this s^^stem. 

It has been found that some radical elements or chemical sub- 
stances take the place of the nitrate molecule in the DarapskUa, 
combining with the sulphate of sodium and forming other insoluble 
compounds. These elements named estahilizadores or estabilizantes 
are among others : potassium at a concentration of 16 gm. or more 
per litre, that forms Singerite CaSO^H^O). 

Magnesium, at a concentration of 21 or more gm. per litre, that 
forms Astrakanite (Na^SO^MgSO^. 4H^O). 

Calcium, that forms the Glauberiie (ISTa^SO^ . CaSO^), a compound 
that has the advantage of requiring for its perfect consolidation less 
sulphate of sodium as the nitrate increases in solution. 

The experiments have proved that the solubility of the total 
nitrate of caliche takes place : (i) with the increase of concentration 
of the consolidating substance, (ii) with the increase of temperature, 
(iii) with the quality of material used. 

These factors, estabilizantes or estahilizadores, not only make it pos- 
sible to extract by lixiviation all the nitrate from the caliche, but help 
the precipitation of nitrate by artificial cooling, obtaining a deposit 
of this substance greater than could be obtained in any other way. 
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When a liquid saturated at the surrounding temperature with 
nitrate, chloride and sulphate, is artificially cooled, the solubility of 
nitrate diminishes as the temperature decreases, ■while, on the con- 
trar}E the solubility of the sulphate increases, reaching the maximum 
at 7®C. At this temperature three solid phases coexist : nitrate of so- 
dium, darafskita and sulphate of sodium ; the change of solubility 
of the sulphate of sodium from 7°C to o^C. is very quick so that, 
cooling at a lower temperature, we obtain a mixture of sulphate and 
of nitrate. Thanks to the materials the solubility of the sulphate 
increases, the transition point gets some degrees lower, the cooling 
temperature can be brought to about o°C., increasing the yield of the 
nitrate obtained without damaging the qualhyE 

❖ ❖ 

The insoluble materials of the caliches are also important in the 
lixiviation ; they are formed of stones, sand, cla^^ and the salts in- 
soluble in the dissolving liquid, excess of chloride and sulphate of so- 
dium. When the caliches contained much nitrate and fev^^ insoluble 
materials and no clay at all, the^r were porous and could be very 
well lixiviated, even if put in the tanks in relatively large quantities. 
At present, when the average amormt of nitrate in the caliche does not 
exceed 20 % and the insoluble materials are higher than 50 %, it is 
very difficult to make the liquid penetrate. At first it was proposed 
to grind the material more, in order to present a larger surface to the 
dissolving liquid, but it w^as found that ; (i) this produces sediments or 
lodos, veiy^ hard to decant; (ii) the saline, hot dissolving liquid separates 
more easily the insoluble matter when the caliche is ground into small 
pieces, setting free a greater quantity of light insoluble materials ; 
(iii) in the tanks the hollows occupied by the dissolving liquid dimin- 
ish, increasing the ratio between the soHd matter and the volume of 
the dissolving liquid ; the small particles produced fill the cavities 
and form impermeable coverings that must be broken down, to allow 
the circulation of the liquid in the tanks; agitation by air, steam and 
mechanical means, increases the sediments or lodos and the result is 
a very homogeneous mass in which it is not possible to separate the 
dissolving liquid from the used and exhausted matter. When the 
insoluble materials have a larger surface and a greater ratio of cla3^ is 
present, the capacity for absorption of the dissolving liquid is increas- 
ed, to the extent sometimes of 20 % or more of its weight. This 
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phenomenon limits also the Uxiviation and does not allow the for- 
mation, with poor calicheSy of a liquid with a high concentration of 
nitrate; then the fresh caliche treated with a concentrated liquid, ob- 
tained by heat, absorbs and increases its content of nitrate instead of 
setting it free in solution. Each caliche requires a special grinding, 
during which a part of the solid matter is ground into a fine dust that 
causes sediments and that must be separated in the tanks from the 
big pieces and from the ash, before lixiviation. 






The nitrate industry was formerty a domestic industry ; iron pots 
were filled with pieces of caliche from the soil, with a content exceed- 
ing 50 %, and boiled with water over stones in order to form a sa- 
turated solution. This w^as decanted and then cooled in a flat trough 
called a batea. The material treated in such a way gave 25 % or 
more of nitrate and the output was not great. 

The real industry began in 1870 by the testing of various ap- 



paratus to find a pro- 
cess for lixiviation. But 
the problem was solved 
when Dr. S. Htjmber- 
STONE introduced in 
1878, the lixiviation 
process of Shakes, em- 
ployed for crude soda in 
the Lebdanc process, 



adapting the tanks to 
hot treatment and rais- 
ing them so that they 
could be discharged 
from the bottom. As is 
w^eU known, the lixivia- 
tion process of Shanks 


Fig. 196. Section, anU plan of a lixiviating 
tank, or “ cachnco 

A =5 outlet for steam, B = inlet for steam, C 
cacliuco D = outlet for solution, E = refill 
inlet of “ dmllador ”, F = discliarge deposit 
G ==: discharge of the K = bottom plates, S 
siphons, Z ^ condenser, c = cachnco, p 
doors. 


takes place witii an ex- 
cess over the solid mat- 
ter, of the liquid that 
passes from one tank to 
another (fig. 196) , which 
is always brought into 




THE CHILEAN XITRATE INDUSTRY 


959 


contact with fresh solid matter and thus increases its concen- 
tration. Elevating, at the same time, the temperature of the 
liquid, it becomes saturated with nitrate at the final temperature 
of hxiviation, viz., the boiling temperature of the solution at at- 
mospheric pressure (looo m. altitude). The movement of liquids 
is due to gravity, a higher column of a w^eak liquid takes the place of 
a lower one of concentrated liquid. The treatment is carried out in 



C 


Fig. 197. — Old t3ve 
of Shank’s siphon. 

C = cachuco 
K = bottom plates. 



C = ""cachuco”. 

K = bottom plates. 


rectangular vessels of equal height and width, and a length six times 
these dimensions, and containing heating-coils and a perforated double 
bottom about ten cm. from the base. These containers, or cachu- 
chos, stand 2 m. from the ground, over supports, and have holes in 
the bottom for the extraction of the exhausted materials, and sundry 
valves and connections. 

Six, eight or more, are put side by side, connected by a siphon 
(figs. 197-198) called the traspaso ; the long branch put in the cachmho 
that supplies, and the short one in the container that receives, the 
liquid. The working', of this system is too well known to need any 
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description. It is tinis possible to effect a number of transfers of 
tbe liquid, corresponding to a washing of the container that' receives 
the dissolving liquid {cachucho de cola). Owing to the passage 
through the other containers the liqnid comes from the head cachucho 
concentrated and at a suitable temperature. 

The Shanks process of lixiviation is a very rigid one that allows 
only a definite quantity of dissolving liqtdd, while the washings and 
the mother liquor must be lixiviated. The only fresh solvent avail- 
able is the water evaporated during lixiviation and crA^stallization, that 
which is taken by the other products and residues and what runs 
over. The Shanks process regulates methodically the concentra- 
tion of liquid in the containers. With a concentrated head liquid the 
final liquids acquire a high concentration ; it is not possible to go on 
washing indefinitely, owing to the volume of liquid which increases 
progressively. For a perfect washing, a set of containers is 
necessary twice as numerous as that now in use. This is uot 
economic practically, because the expense increases the working costs; 
also, on account of the hydraulic passage S3^stem it would cause the 
mixing of a concentrated with a dilute liquid, and would thus make 
useless the work of solution ; it is intermittent therefore, for increas- 
ing the temperature, the siphon must be closed for leaving the liquid 
in contact with the caliche, the cachucho having onty steam during 
several hours. 

The Tebuanc lixiviation method adopted, being at the surround- 
ing temperature and having neither mother liquor nor washing wa- 
ter, had very little influence in the treatment of caliches. When it 
was adopted, caliches were porous, soluble, without sediments and 
with a high yield, the nitrate fetched a high price and combustibles 
and labour were cheap ; now, the caliches are poor, every factor is 
unfavourable and the profits decrease slowly but surely. 

An improvement has been tried by separating the big pieces from 
the small after grinding, lixiviating only the former and treating the 
latter differently; large sums of money have been spent with very 
small economic results. A reduction has been brought about in the 
temperature and final concentration of the liquid, which is con- 
centrated separately in an evaporation apparatus, but the result is 
unsatisfactory. 

As was mentioned above, an apparatus has not so far been found, 
capable of economical!}’' concentrating the diluie solutions {flacos). 

All these improvements serve to increase the 3deld of some parts 




-View of cachiicJios protected by wooden 
and loaded on carts. 


Fig. 204.— I^oad of cachucJws witli endless transporter 
on the left the heating coils. 





I^oad of mchuchos with transpj^ei 
dftiiig cait of small pieces. 


The interior of a discharged cacliucho. 





It 
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only of the total mass of caliche, and complicate subsequent processes, 
and require expensive installations, very difficult to maintain in the 
nitrate Pampas. 

The caliche having been ground, and the dust and small fragments 
separated, the larger pieces are treated by the Shanks lixiviation pro- 
cess (fig. 199, Plate LXXII). 

As a rule the material has to be raised about 6 m. (figs, 200- 
201, Plate hXXII), to the level of the cachuchos, where it is dis- 
tributed to the containers (fig. 202, Plate hXXII). The transport 
and distribution is carried out by means of various types of endless- 
band transporters, inclined planes, lifts, etc. (figs. 203-204, Plate 
TXXII). 

Experience has proved that the methods of transport and the 
arrangement of the material in the containers are important in ob- 
taining a good lixiviation, but sufficient attention has not been given 
to this fact. The material is thrown generally in the tank from the 
,jtop, in order that it may fall on the perforated bottom; in this way the 
pieces roll over the heap formed on the bottom and the smaller ma- 
terials separate from the larger, and assist movement of the li- 
quid during lixiviation. Some oficinas salitrems put on the bottom 
of the container a thick and homogenous filter covering, and place 
over it the solid material, using automatic distributers that fill in the 
caliche evenly without hollows. 

A certain quantity of concentrated solution having been taken 
from the head container the final container is washed out by inter- 
circulation and is emptied and drained, and the exhausted material 
taken away (fig, 206, Plate EXXIII). 

The removal of the residues (figs. 207-208, Plate EXXIII) is 
carried out at a temperature of 40° C. by special workmen and en- 
tails heavy labour. The residues taken from the lower part of the 
cachucho are collected in waggons and thrown on large heaps at 
some distance from the factory. It is not likely that mechanical 
means will be used for carrying these residues, because of the 25 % 
or more of water that remains in them (fig, 209). 

A system of lixiviation is now being tried in which instead of 
having the liquid pass over the solid mattet, this has been intro- 
duced into containers full of solution (fig. 210, Plate LXXIII, 
211, 212, Plate EXXIV). A movable tank is employed, through 
two sides of which pass perforated tubes; these tanks are con- 
veyed to the Hxiviation tanks by a swing-bridge. The exper- 

/ ■ 
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itnemts so far made prove that the load is distributed more 
equally by the use of finely ground material, and no diffi- 
culty is experienced by the sediment blocking the internal circula- 
tion : lixiviation requires less time and the charging and discharging 
take place more quickly and cost less than with the Shanks system. 
In the near future the Shanks cachuchos may be transformed to this 
new type with great advantage in yield, combustibles and time. 


— <-j -<-f -< I " 








Industrial experiments of another process for extracting nitrate 
from caliche have been made, vrhich were mentioned when alluding 
_ to the solubility of the ca- 

liche salts. The lixiviation 

j i — of the material is done at 

1- ^ -.1 a low temperature, lower 

I than 500 C. and the nitrate 

^ C is precipitated from the 

> - •i' solutions by means of reduc- 

^ ^ ^ ^ tion of the temperature to 

^ -j ^ about C., brought about 

I, j ^ by the aid of a freezing li- 

{~ . g... , j quid. The mother liquor 

Y\ ; A I contains a relatively small 

I ^ f quantity of nitrate. 

I ^ ! This process has given 

j j such interesting results that 

jo i the firm of Guggenheim 

' p ^ j Bros, proprietors of the 

""I r patent, has built perhaps 

^ the greatest installation of 

Fio. 209. — Arrangement of the Shank’s the industry, in order to 

reduce more than two thou- 
r. “-"S sand tons of day. 

material, / = cachneos, g — steam, THs pXOCeSS is a COtl- 

m = diuUadores, n = heater, 0 = satu- tinUOUS and C^’Clical OBC , a 

rated solution, p = water q =: containers, tepid solution is obtained 

f — nitrate bateas. Saturated with nitrate that 

needs no intermediate treatment, the crystallization is continuous 
and rapid in mechanical apparatus ; the lixiviation work does not 


Fio. 209. — Arrangement of the Shank’s 
process. 

a — caliche, b ~ inclined plane, 
c = chancadores d = water, e — poor 
material, / ~ cachucos, g — steam, 
h " outlet, I ~ good material, 
m = chuUadores, n = heater, 0 = satu- 
rated solution, p = water q containers, 
f == nitrate bateas. 
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xeqtii»£ any special combtistible, the waste beat from the power 
installation being sufficient for this purpose (internal combustion 
engines and freezing liquid pressers). The experiments have been 
made with caliches containing only 101-21 % of nitrate and show a 
notable improvement in total costs. The process must certainly not 
be put aside as it gives a yield of about 96%, can treat caliches 
of a low grade and diminishes the cost of extraction, having no 
need of the selction 'work required by the present system. As will be 
seen latei, the method of using combustibles has made noticeable 
progress. 


The solutions prepared in the caliche lixiviation, especially by the 
Shanks process at a high temperature, cannot be immediately crys- 
tallized, but must be submitted to an intermediate operation known 
as chuUa. This unites two different operations: the sediment, by 
the action of gravity on the insoluble materials in the liquid, preci- 
pitates fine sand, clay, and the residues of the solution. The solu- 
tions coming from the cachuchos have generally a super-saturation of 
chloride or of nitrate. In order to obtain their stabilisation the tem- 
perature of some grades must be lowered until the dissolved nitrate 
saturates the solution, while the chloride of sodium precipitates. 
We thus obtain a solution in which the proportions of water, chloride 
and nitrate have the same relation as the saturated solutions obtained 
with pure salts. 

The chulla is carried out in tanks with an inclined bottom 


(fig. 213), and the liquid is re- 
moved by means of a siphon. 
The chulla lasts from 15 to 30 mi- 
nutes, the time in which the liquid 
lowers, by radiation, tis tempera- 
ture and the precipitated salts 
deposit with the insoluble matter. 
Abnormal chuUas tak e place 
however when among the inso- 
luble materials collodial clay 
exists, that require many hours 
to form a deposit and must first 



Fig. 213. - — Chuliador. 
A == dear solution, 

B = noiiidaritied solution, 
C = chaiinel to bateas, 

'B == cleaning outlet, 

S == siphon. 
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be flocculated. The agrumacion or floculacion de las borras has so 
far been made by physical methods, substances that coagulate by 
heat make a film, and drag down the residues ; only a few experi- 
ments on chemical flocculation have been tried. The problem of the 
residues must certainly be carefully examined. ' 


* ^ 

The clarified and stabilised liquid is passed for cr^T-stallizatiion into 
large containers (figs. 213) called hateas, with the bottom inclined 

towards one side, and 
|b situated at a certain 
height. The hot liquid 
cools on contact with 
the air and the first cry- 
stals form on the sides 
of the bateas KaA over 
the liquid surface, hin- 
FiG. 214. — Container, dering thus the passage 

A ^ motber liquor, of the heat and delaying 

E = liquid from the chiiiladors. _ ^ ^ . 

the crystahzation. It 
is necessary to detach the crystals and immerse in the liquid those 
formed on the uncovered surface, and that requires great care and 
much labour. This sy- 
stem loses all the latent 
and thermometric heat 
of the solution, about 
7 % of the total heat 
used in the elaboration 
(figs, 216-217, Plate 
TXXIV; 218-220, Pla- 
te' TXXV). 

The experiments 
of rapid crystallization 
with heat recovery 
have not so far given 
good results, chiefly because the operations are not continuous and 
we cannot always profit by the recovered heat. 

The liquid concentrated in nitrate at a pressure higher than the 
ordinary, having a boiling point higher than the normal, contains 



Fig. 215 = Bateas with sloping platform. 
S = nitrate, 









•The moveable perforated container full 
is introduced into the cachitcJio. 


Discharge of the moveable container. 


t'iGS. 216-217. — Bafem. 



PI.ATE LXXV. 
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pratically no chloride of sodium and can be crystallized by an almost 
complete evaporation of the dissolving liquid. The experiments 
demonstrate the great mechanical difiicnlties. When the crystalli- 
zation is completed — remaining lOO or more hours in the 
bateas — these are dried and the mass of solid matter is drained by 
heaping it in the highest part of the batea, and drying afterwards in 
the canchas (enclosures). 

The nitrate that maintains a relatively high moisture in the form 
of mother liquor, of about 5 %, is dried by spreading in the open air 
and in the sunshine (fig. 221, Plate TXXV) in semi-permable can- 
chas. A part of the water is absorbed by the ground, another part 
evaporates and, after some days only about 2 % moisture remains. 
The nitrate is then put into sacks ; these are marked and are ready 
for export (fig. 222, Plate TXXVI). The liquids already are lixi- 
viated and sometimes treated especially for extracting the contained 
iodine. 

The mother liquor, saturated with nitrate at the ordinary 
temperature, could certainly be treated in order to cr3^stallize a 
greater quantity of nitrate. 

To obtain another deposit of nitrate it would be suflBcient to cool 
the water to about 0^ C. During the war the mother liquor was 
cooled, crystallizing out a mixture of sodium nitrate with 30 % or 
more of potassium nitrate and the product w" as sold to the U. S. of 
North America as fertiliser. 


The manufacture of nitrate by extraction from caliche requires 
the use of combustibles. It has been throught that the climate of the 
Pampas might be employed for the various nitrate processes with 
the least possible quantity of combustible. In the Pampas the aver- 
age daily temperature is high and during the night below freezing 
point. The liquid evaporation is made easy by the height, the dry- 
ness of the atmosphere and the constant winds. It seems very simple 
to dissolve the caliche in water, at the ordinary temperature, use 
the sun's heat to compensate for the heat lost by dissolving the 
sodium salts in water, to evaporate the liquid, saturated with 
nitrate at the ordinary temperature, in the open air, and to collect 
the salts that precipitate during the evaporation of the Hxiviation 
liquid which may contain a maximum of 50 % of nitrate. We could 
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tliiis obtain a mixture of salts witb a concentration in nitrate of the 
low-grade caliches without having used any combustible. 

The experiments show that it is not possible to compensate rap- 
idly, by sun heat, the negative heat of solution of a salt that requires 
an enormous quantity of liquid for obtaining a balance in the tem- 
perature. They demonstrate also that the evaporation of water in 
the open air is more expensive, for the value of the lost water, than 
the cost of combustible. Besides, the lixiviation installation would 
be very large and the surface required for sun evaporation would 
occupy an impossible area. The combustible is, therefore, essential 
and is used for the production of the mechanical energy required in the 
preparation of the caliche and serves for transporting solid and li- 
quid elements, for lighting the laboratories, etc., and for the produc- 
tion of the heat necessary to dissolve salts and separate nitrate from 
other soluble salts. H 

The mechanical energy consumed in the installation represents 
only a fraction of the combustible employed, about 6 %, but 
as more machinery is employed for taking the place of human labour 
and for grinding more finely the caliche, the consumption increases 
and may reach 10 %. 

With the pure salts that are found in the caliche, mixed with 50 % 
of nitrate, only 200 000 calories per ton of crystallized nitrate should 
be needed ; for obtaining the concentrated nitrate at 100° C. the other 
salts are dissolved and crystallized, supposing that losses have taken 
place in the lixiviation process. 

In practice, the necessary and occasional losses exceed the heat 
energy used ; these losses are caused : 

(а) by radiation, b}^ convection and conduction of the heat 
in the apparatus tubes, valves, etc ; 

(б) by the hot materials removed from the lixiviation system, 
residues and sediments ; 

(c) by the evaporation of water during lixiviation ; 

{d) losses of heat corresponding to an elevation of temper- 
ature without dissolving a greater quantity of nitrate. 

The above mentioned losses increase : with the greater difference 
between the final lixiviation temperature and the surrounding one ; 
with the percentage of insoluble materials removed during the lixi- 
viation process ; with the time taken by the operations ; with absence 
of control in the lixiviation process; with the defects of heat insula- 
tion in the installation. 



TEE CHILEAN INDUSTRY 


967 


Ftutlier, at present verj^ hot solutions are extracted that crystal- 
lize by cooling in the open air, without recovering the latent heat, 
and form another source of loss of heat. The losses of calories, in 
the present system of elaboration at a high temperature, are on the 
average the following : 

For each 100 calories of combustible : 


(а) lyosses in the boiler 40 % 

(б) '' by radiation, convection and conduction . 13 % 

(c) '' by removal of hot residues 5 % 

{d) by w’-ater evaporation and reheating of the 

solution without any greater production 
of nitrate . ^7 % 

85% 


In the concentration of the liquid we may take advantage of 
2:5 % of the combustible heat, raising the temperature of the solid 
and liquid elements and neutralising the negative heat of solution of 
the dissolved nitrate. The thermometric heat corresponds to S %, 
that is lost during the chulla and crystallization by cooling in the 
open air. 

It is evident that many losses may be reduced to a considerable 
extent : b3^ modem installations of boilers ; by more careful heat 
insulation ; by a final lixiviation temperature lower than the boiling 
temperature of the solution ; by recovering the heat that is now lost 
and may practically be recovered by interchanges (hot liquids that 
come from the lixiviation with cold ones that go into it). The calor- 
ific yield of the process can perhaps be increased by 25 %. 

It is clear that, requiring heat and mechanical energy in the ni- 
trate elaboration, we can obtain, owing to a combined system of pro- 
duction of mechanical energy and heat> a diminution in the quantity 
of combustible, using only one installation instead of two as at present 
in most of the laboratories. 

For the hot elaboration methods mentioned named viz., the fi- 
nal temperature of which is near boiling point at the normal pressure 
of the saturated solution, we can draw up the following scheme of 
consumption for 100 thermal units of combustible. 
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Combustible 

100 

I 

Y . ^ 

High, pressure boilers with, recoverers, mduction-tubes, reheaters, etc, 

f 

35 % (consumption) 

i 

T 

High pressure motors for producing mechanical energy. 

! 

Y 

15 % (consumption). 

! 

Y 

I^ixiviation and evaporation system 

I 

Y 

50 % (available) 

About 10 % of the available 50 % could be recovered. 


The following is the scheme for the process of tepid lixiviation, 
up to 60^ C. with internal combustion motors and the use of the lost 
heat : 


Combustible 

100 



Internal combustion motor 

Electric energy Calorific energy 

Y 


QT 

^1 /o 

Mechanical energy em- 
ployed impossible to 
recover 

i 

Y 

20 % 

At least 40 . of 


Y 

63 % 

Recovery of the am- 
monia compresser 
heat .... 10 % 

Y 

Available calorific en- 
ergy .... 73 % 


Heat of the recover- 
ed combustion 
gases. 


Heat from the cy- 
linder of the re- 
frigerator. 


the available energy can be recovered: 


As in this case the final temperature of the system is lower than 
in the hot system (at least 40 %), we can use aU the lost heat, with a 
greater yield than in the former case although with a lower poten- 
tial. As we have seen, the tepid process, allows a much better use of 
combustibles. 
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The CMlean nitrate of sodium is sold with a guarantee of purity 
of 95 or 96 % of sodium nitrate, detennined by the differential 
method, deducting from 100 % the impurities : moisture, chlorine 
expressed as chloride, sulphates and borates, etc., expressed as sodium 
sulphate. 

The Asociacion de Produotores de Salitre fixes the prices 
according to the market and the consumption. 

The cost of production of Chilean nitrate, is very variable, de- 
pending upon many factors that are influenced by numerous and va- 
rious causes. Firstly, the condition of the world market for nitrogen ; 
when the consumption diminishes, the price decreases ; the inter- 
national exchanges, the w'eather and the crops have also an influence. 
The trade restriction causes ^ faU in the production (this is now, in 
respect to its total capacity, about 60 %), the fall in production causes 
a fall in the price of manual labour. The exchange of the pounds 
sterling in respect to Chilean money has its influence also; nitrate 
being sold in English money, and internal consumption and manual 
labour being paid in Chilean paper-mone3^, a greater value of the pound 
gives the producer a larger profit. 

The total average cost of the whole production may be dassifled 
under various heads ; fifteen years ago they could be distributed thus : 


Fiscal taxes 45 % 

Materials 7 % 

Carriage and transport . 10 % 

Manual labour 20 % 

Combustibles 12 % 

General expenses 3 % 

Interest, sinking-fund, etc . 3 % 

The same factors have, nowadays, a different value and can be 
thus distributed: 

Fiscal taxes 3S % 

Materials 9 % 

Carriage aud transport ......... n % 

Manual labour , . . . 22 % 

Combustible 15 % 

General expenses . 3 % 

Interest, sinking-fund, etc 2 % 


4 ing. 
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According to North-American experts who, at the order of their 
Governnieiit studied in Chile the cost of nitrate, the average cost per 
ton is : 


Piimarr^ cost $ 12.96 

Secondary '' * . . . . $ 16.72 


Total cost . . . $29.68 

The primary cost is what is called in the industry coste en can-- 
cha and includes : cost of extraction, carriage, elaboration, ad- 
ministration, sinking-fund and interest and depreciation of machinery 
and of the land. The costs vary considerably for each establishment. The 
secondary costs include : bagging the nitrate, carriage to the port, 
the cartage and embarking at the port, taxes and commissions. This 
is an almost invariable factor for every establishment. The primary 
cost is calculated by the number of tons of caliche brought into the 
installation and depends chiefly upon two factors : the nitrate content 
of the caliche and the extraction yield. 

The North- American experts stated : that the price they fixed 
is an average price that can be maintained for several years, that 
nitrate seUing at the present price of $41.80 per ton, the industry re- 
ceives a guaranteed profit, but, if the price diminishes to $36 the 
Chilean industry vill no longer be able to extract sodium nitrate 
profitably. 

This pessimistic conclusion seems rather exaggerated because the 
industry can reduce the cost by improving the present yield, mo- 
dernising the installations, adapting methods that are new, but have 
been so far sufliciently proved, paying less in taxes, organising the 
service of purchase, of sale, of carriage, all of which are possible 
and are already being put in hand. 

The most important item is, no doubt, the substitution of the 
present Shanks elaboration system by others that are more efficient ; 
there are methods that have been sufficiently tested and factories 
are built for using them in practice, hater on, the above changes 
are sure to effect a noticeable transformation in the methods of ex- 
traction of the Chilean nitrate and a reduction of its cost. 

Besides, the competition of the Chilean nitrate and similar syn- 
thetic, or natural substances, is of little consequence because of the 
always increasing need to supply human food in larger quantity and 
at a lower price, in order to avoid the race perishing. The nitrogen 
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requirement will tlierefore, probably increase at a greater ratio than 
the total ihtrogen production. 

To fix atmospheric nitrogen, by an3^ one of the processes so far 
known, we need a quantity of energy much greater than the energy 
required for caliche extraction. The cost of this energy, whatever its 
origin (water, coal, petroleum), is inclined to rise and to be absorbed 
by other industries that can give for it a higher price. The most indus- 
trial countries, those in which the industry of nitrogen fixation is 
now beginning to develop, are, undoubtedly, those that will be obliged 
to turn to more profitable industries. 


Beeisario Diaz Ossa, 

Professor of Chemistry of the University of 
ChiUy General Secretary to the Scientific 
and Industrial Nitrate Institute^ Santiago. 



THE DOMESTIC ANIMALS OF ROUMANIA. 


Stock breeding was in a very flourishing condition in Roumania 
in the first half of the last century, when Roumania exported, mostly to 
the countries of Central Europe, cattle and horses for army service. 
In consequence however of the protective duties imposed by Austria- 
Hungary and Germany, this exportation ceased, stock breeding fell 
into disuse and the breeds degenerated, The number of domestic 
animals however continued to increase, though slowly, until the 
world w^ar. 

After the war, the area of Roumania was increased by the pro- 
vinces which until then had been under the Austro-Htmgarian domin- 
ion, and where, consequently, the protectionist regime had been in 
force, and breeding was evidently thus in a more prosperous con- 
dition than in the provinces of the Former Kingdom of Roumania. 

The war caused great scarcity of livestock, especially in the 
Former Kingdom, where the number of animals has not yet reached 
the pre-war figure. It is however increasing rapidly. The number 
of domestic animals in the whole of Roumania in 1925 is as follows : 


Horses 1,828,129 

Oxen 5.55:^,871 

Buffaloes 185,280 

Sheep 12,480,967 

Goats. 584,747 

Swine 2,924,603 

Asses and mules. . I4»359 


BREEDS 

The principal breeds of animals in Roumania together with their 
characteristics are given below : 



Pj.ate PXXVII, 





Fig. 225. Nonius XXVII, Stallion. 
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I. Breeds of Horses. 

A. Aiitochtlionous Breeds. Rotiinania possesses first an indige- 
nous, high, spirited breed of small size, wHcb includes the fol- 
lowing varieties : (i) the Moldavian horse (fig. 223 Plate hXXVII), 
formerly of high reputation, to-day very defective owing to the decline 
in breeding. This horse has the characteristics of the Arab ; its height 
to the withers is 1 40-1 .45 m. (the best specimens reach 1.50 and the 
worst less than 1.40 m.) ; the head is square, the ears smaU, the 
nostnls expanded, the withers not too prominent but evident, the 
back generally long, the croup short and low, the tah vrell attached, 
the chest narrow, the limbs slender and well proportioned, the fetlocks 
slender, the hoof hard, the set of the leg generally incorrect (cow 
elbows), the skin fine, and the weight from 300-400 kg. It is a slow 
animal, requires little care and possesses great endurance. (2) The Do- 
brugian horse resembles the foregoing, but is rather smaller, being 1.30- 
1.35 m. in height. (3) The Transylvanian horse, taller (1.50-1.55 m.), 
weight 400-450 kg., of less noble form, is also found in the Wallachian 
plain in the Department of lalomitza, whither it has been imported 
by the Transylvanian immigrants under the name of lalomitza horse, 
now very rare. (4) The mountain horse (fig. 224, Plate hXXVII), 
small and thickset, height 1,25-1.30 m., weight 300-320 kg., bred 
and worked by the inhabitants of the mountainous regions of the 
Carpathians, 

There is still another autochthonous mountain breed in Rouma- 
nia, the Hutzul, found in Bucovina, and in Poland also and Eastern 
Galicia. It is small, 1.31 m. to the withers and 350 kg. in weight ; 
it is a mountain breed, of compact body with bushy tail, mane and 
forelock ; the fetlock is 16.6 cm., the hoofs short, the chest broad and 
low. 

The German farmers of South Bessarabia breed a horse known 
as the German horse, of large size (1.51-1.65 to the withers), slow, 
with a thick coat, large head, low withers, long back (up to 10 cm. 
longer than the height at the withers), croup short and oblique, limbs 
weak and defective, fetlocks slender, hair long ; this horse is the re- 
sult of various crossings with Ardennese and Orloffs. It shows great 
variability of character, and is used for farm work. 

B. The breeds imported and reared in Roumania are : the thorough- ^ 
bred English horse, for the breeding of which there are about 20 pri- 
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vate stiid“farms in the Country and two large racecourses at Bucha- 
rest ; the thoroughbred Arab, which is found only on the State stud- 
farms, the halfhred Arab and English the Lifitzan breed, the Nonius 
Anglo-Norman variety, (fig. 225, Plate hXXVIII), comprising the 
large and small Nonius, the English-Arah '' Gidran the Orloff 
breeds and the draught breeds : the Percheronne, especially in some 
hilly districts of Moldavia, the Ardennese, especially in Bessarabia, 
and the Pintzgau, especially in Banat, where the lighter Mura va- 
riety is found. 


II. Breeds of Catxee 

A. The autochthonous breeds, of which Roumania possesses the 
Steppe breed, an excellent worker largely used for ploughing, and 
the mountain breed. 

The following are the varieties of the Steppe breed : (i) the 
Moldavian ox, Bos taurus primogenius dacicus Werner (figs. 226, 
227, Plate TXXIX ; 228, 229, Plate TXXX), with horns aver- 
35 usually in the form of a lyre, silver-white or 

ash-coloured coat, the neck deeper in the bull, height to the 
withers 1.30-1.41 m., the back defective, croup often higher than 
the withers, breast narrow and low, hindquarters but little developed, 
high on the feet and of a slow type, the Moldavian ox is very hardy 
and of lively temper, with a quick step and great drawing strength ; 
the calf at birth weighs 20-25 kg. and the adult as much as 600- 
650 kg. ; when fattened it may reach 900-1000 kg. 

The cows give 1000-1500 litres of milk per year with an average, 
percentage of 4-5 % of butter. (2) The Boucsan ox, greatly resem- 
bles the Moldavian ox, but is less tall (1.30-1.35 m.), broader, more 
compact, more thickset,- with smaller horns and a deep ash-coloured 
coat. (3) The lalomitza ox, bred in the south of the Country, pos- 
sesses all the characters of the Moldavian ox, but is narrower and longer 
and has larger horns ; it resembles somewhat the Transylvanian ox, 
to which it is related owing to the immigration of Transylvanians 
in the district of lalomitza. (4) The Transylvanian ox is character- 
ised by the enormous length of its horns and by a greater height than 
the other varieties of the Steppe breed. 

The mountain breed (fig, 230, Plate LXXXI) is a small animal 
averaging 1.17 m. in height, weight 330-350 kg., with short semi- 
circular horns, a fine skin and glossy short hair ; the coat is generally 
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Fia. 240. — Flock of sheep at pasture, Spaaca breed. 
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ash-colotired, lighter at the nape of the neck, the back and under- 
neath, with a light zone round the muzzle, like the Schwyz breed. 
The mountain cows are better milch cows than those of the Steppe. 
Many of them give lo litres of milk per day during the maximum 
period of lactation, with an average of 4-5 % of fat ; their origin is 
still undecided, and it is not yet clear whether they spring from the 
acclimatisation of the Steppe breed to a mountain life, or are of 
other origin. The animal has been improved by crossing with the 
brown Swiss breed, but the work of selection is still in its initial stage, 
B. Imforted breeds raised successfully and on a large scale in 
Boumania, especially in Transylvania and the Banat, are the Sim- 
menthol (figs. 231, Plate TXXXII ; 232, Plate TXXXIII ; 233, 
Plate TXXXIV) and the Pinzgau (fig. 234 TXXXIV) and in some 
mountainous districts, the Schwyz (fig. 235, Plate TXXX\^). At- 
tempts have been made to acclimatize the Shorthorn and other 
heav3% early-maturing butcher's beasts, but without success. Here 
and there Dutch cows are reared (fig. 236, Plate XXXV). 

III. Brbbds of Shbf^p- 

A. Autochthonous Breeds. In Roumania there are two autoch- 
thonous types of sheep : (i) The Tzigaia breed (fig. 237, Plate 
LXXXVI) with fine wool (average 31 p) is of two varieties: 
the 'white (head and extremities black, red or all plain white) 
and the black ; (2) the Tzurcana breed (Zachelschaf) (figs. 238, 
TXXXVI ; 239, Plate RXXXVII) with long, thick (56 y.) wool 
mixed with do'wn, gives the varieties : white, black and grey (from 
the last named the grey lambskins are obtained) and the variety 
known as ratzka, with spiral horns, which is found in the dis- 
tricts along the Hungarian frontier. The cross between the Tzigaia 
and Tzurcana is called Stogoshes 

The Tzigaia and Tzurcana breeds furnish meat and milk in addi- 
tion to wool Certain cheeses are made with their milk, partic- 
ularly a kind of gruyere (the “ Cascaval "), also pressed cheese in 
skins ('‘ Burduf ”), The black Tzigaia is particularly noted for its 
meat ; it comes from Dobruja and is also called the Bulgarian sheep, 
while the black Tzurcana has been largely crossed in Bessarabia with 
the Karakul breed to obtain highly appreciated black furs. 

Besides these two breeds, the Spanca (fig. 240, Plate, RX XXVII) 
is found in Roumania. It originates from the Merino, but is autoch- 
thonous ; its wool is also finer than that of the others (25 p.) and 
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it is mostly found in Dobruja and Bessarabia, where it has been 
crossed with the Merino. 

B. As foreign breeds, the Merino, Frisian and Karacnl (Buchara) 
axe bred. The first two have been employed for crossing with the 
Tzigaia, but the result has not yet been subjected to a rigorous test 
in conformity with the modem knowledge of heredity. The Buchara 
is mostly reared in Bessarabia, but also in the Old Kingdom 
(figs. 241, 242, Plate IvXXXVIII). 

The English butcher's breeds have been introduced in very small 
numbers and are not much bred. 


IV. Breeds of Goats. 

Goats are not raised to any extent in Roumania. There is a 
native Carpathian breed, and the Saanen goat has also been import- 
ed, but not in large numbers, 

V. Breeds of Pigs. 

A. Autochthonous breeds. The most famous indigenous breed is 
characterised by a long snout, pointed straight ears, its back convex 
and having bristles along the fore part, a narrow breast, undeveloped 
hindquarters, and long trotters, thus resembling the boar in char- 
acter. In the mountain areas they are smaller, and known as 
'' stocli" ; in the plain washed by the Danube they are larger, and 
known as marsh figs. 

There is also a local breed ; according to Professor Fieip, it 
is the Palatine fig, but is not numerous ; it has drooping ears- 

The Bazna is another autochthonous breed, originating in a lo- 
cality of this name in Transylvania. It is characterised by its colour, 
black with a white band round the middle of the trunk. It is a cross 
between the Mangaliza and Berkshire breeds. 

The Mangalitza breed (fig. 243, Plate LXXXIX) found in all the 
Balkan countries, is very numerous in Roumania ; its hair is curly, 
and it is noted for fat production. There are two varieties : the 
white and the black. 

As regards imported breeds, a large number of Yorkshire are rear- 
ed in all parts, and the Berkshire, especially in Bessarabia. 
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\rE. Brebbs of Poubtrv. 

The common local hen has all the characters of the Italian hen ! 
it is generally partridge-colonred, sometimes white and more rarely 
black. 

The T mnsylvanian hen is a native breed ; the neck is denuded of 
feathers ; the bird is a good larger. 

All the other more important breeds of poultr}- existing in other 
countries are found in Roumania. 

MEASURES FOR THE ENCOURAGE]\mNT 
OF BREEDING 

I. Sfatb Intbr\?bntiok. 

The stock breeding wBrk of the State is tinder the General 
Stockbreeding and Veterinary Sanitar^^ Administration of the 
Ministry of Agriculture. This General Administration is under the 
control of veterinary surgeons and has, as auxiliary consulting 
and executive organs, besides the General Stock Breeding Inspectors, 
a Higher Stock Breeding Council, and in each Department a De- 
partmental Stock Breeding Commission. These Departmental Com- 
missions have autonomous financial means derived from different 
sources. 

The State takes part, both directly and indirectly, in the breed- 
ing of domestic animals. 

A. Thb birbct vStatb intbrvbntion is comparatively import- 
ant as the State possesses 5 national stud farms, 10 stallion de- 
p6ts, 3 national breeding stations for cattle, 4 national sheep sta- 
tions and several small pig-breeding farms. 

The National stud farms are; (i) The RedmMzi Stud 
Farm in Bucovina, installed in the grounds and in the buildings of 
the former Imperial Austrian Stud Farm, but in greatly reduced 
proportions; indeed, owing to the distribution of the land to the 
peasants in accordance with the Agricultural Reform, there remain 
scarcely more than 3279 ha., of which 2000 are occupied only by an 
isolated pasture on Mount Lticina, The half-bred Arab is reared on 
this farm ; there are also some pure-breds and others of the Hutzul 
breed. The farm has 25 brood* mares and 6 breeding stallions of 
Arab race. The following,' were the names of the stallions on this 
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•National Sheep Runs. The national sheep runs of 
Roumania, of which the last three are still in process of formation, 
are : 

(1) The Pallas sheep farm, in Dobriija, with an area of 650 ha, 
where the Ramhotiillet merinoes are bred ; it possesses 240 ewes and 
10 rams. 

(2) The Brebeni sheep farm in Wallachia, in the Olt Valley, 
with an area of 1450 ha., for the early-maturing merino : 300 ewes and 
15 rams. 

(3) The Dulbanou sheep farm in Wallachia, with an area of 400 
ha., in the plain region (Buzeu Department) for the Karacul breed, 
with 120 ewes and 5 rams. 

(4) The Domitza sheep farm also in Wallachia, in the plain re™ 
gion (R-Sarat Department) for the autochthonous Tzigaia breed, 
with an area of 1160 ha., and which is now being organised. 

Swine-Breeding stations. These are installed near 
the different stud-farms and depots alread}^ mentioned. They are 
of small size. 

Public Doans free of interest. — Besides the 
breeding stock placed at the disposal of the public in the State 
depdts and distributed at reduced prices to the Communes and 
private persons, the State also grants the Communes loans without 
interest for acquiring Communal breeding stock consisting of bulls, 
boars and rams (but not stallions). A sum of 100,000,000 leis has 
been allotted for this purpose by a special law. W'ith the aid of 
sums taken from this fund more than 100 Simmenthal and Schwyz 
bulls w^ere imported from Switzerland in 1924. 

B. — Iotdirbct State Aid. — This takes the form of various 
prizes, grants, etc. The stock breeding commissions organise live- 
stock shows in each Department; the State contributes thereto by 
sums entrusted to these commissions, as well as by awarding medals 
and diplomas. In the larger Departments, where breeding is more 
intense, similar shows are also organised in the departmental districts 
also with the intervention of the stock breeding commissions. Be- 
sides these local exhibitions, larger exhibitions are organized from time 
to time for a whole Province. In 1923 one such was organised at 
Jassy for Moldavia, Bucovina and Bessarabia. In 1924 the Exhibi- 
tion for Transylvania and the Banat took place at Cluj. Eor 1925 an 
Exhibition is being organised at Timisoara for the Banat only and 
another at Risinau for Bessarabia. 
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Private initiative. 

Tliere are few stock breeding associations in Poiimania. 

There is a limited number of associations, but they are not orga- 
. nised like true, specific, breeding associations for improving a certain 
breed, basing on the pedigree register, but are rather associations 
of a general character with numerous objects in view. 

The studbook of the English thoroughbred is kept by the 
Jockey Club, whose headquarters are at Bucharest. The Society for 
the Encouragement of Half-Breds at Braila has a studbook for the 
half-bred. The studbook for the trotter is kept by the National So- 
ciety for the Encouragement of Horsebreeding (S.N.I.C.). 

Finally, for the Simmenthal breed of cattle, the Brasse 
(Transylvania) Syndicate has a Herd-Book. 


Br. G. K. CONSTANTINESCO, 

Professor of Stock Breeding of the Famliy 
of Veterinary Medicine^ Bucharest. 



HEREDITY IN THE MULE. 


How should the hereditary characters of the mule be interpreted ? 
This is a question we have treated in a preliminary way, in previous 
articles (i),by the aid of measurements taken during the war in the 
1st Regiment of Mountain Artillery, of mules of various origin. 

Our observations were necessarily incomplete for we did not 
know anything as to the forebears of the animals examined, a blank 
remained to be filled in, which has now been done thanks to the grant 
furnished by the “ Fondation Loutreuil The grant has enabled 
us to study on the spot the Poitou mules and those of the Setif re- 
gion in Algeria. 

Before commencing to study the characters of the mule we must 
first examine those of its forebears, the asses and mares utilised in 
its production ; it will thus be easier to prove that if these hybrids 
have certain essential traits of resemblance, they nevertheless show a 
rather great comparative variability, resulting from the way in which 
the characters of either parent fuse or are placed in juxtaposition : 
everything dej>ends on the breeds of asses and mares brought together. 

1 . The Poitou Ass. 

The Poitou ass, which now has a worldwide reputation, is said 
to have been first imported into Spain by the Moors, and from thence 
introduced into the South of France via the Gtdf of Gascony, or into 
Poitou through the small ports of the Vendee. 

This hypothesis, which is taken from Ayrauet (2) and is admitted 
by certain authors, is however only of secondary interest. From what- 
ever part the ass was imported into Poitou, it must be observed that 
in this region — and for some time back — the finest animals are 
met with, which, with the Poitou mare, are capable of producing 
the most highly valued mules. 

Averaging 1.44 m. high, in exceptional cases reaching 1.32 to 
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1,50 m. (3), tlie Poitou ass is remarkable for its large bead with its 
wide flat forehead ; the orbital arches are widely separated from each 
other ; though prominent, it was not found that they give the an- 
imal a sombre and crafty appearance, as many authors have assert- 
ed ; though the eye is small, it is quick in movement. 

The ears are wide, long, almost always well poised, standing 
above the head and bordered by long curling hairs known as '' Cade- 
nettes ”, 

Under the lower jaws there are sometimes long hairs, forming a 
peculiar setting to the low^er part of the head. 

The neck is strong, short and furnished with a mane sufficiently 
long to hang down on the side. 

The withers are not prominent and the lumbar-dorsal line is 
straight* 

The longer the body, the higher are the asses valued for mule 
production ; the crupper is short, not wide, and the tail furnished 
with a smaE quantity of hair only at its extremity. 

The breast is rather wide but is lacking in depth. 

The shoulder is short and the foreleg also, and the latter is not 
thick ; the joints of the knees and hocks are as wide as in draught 
horses, and the shins are strong. When the hair on the lower part 
of the limbs, at the height of the fetlocks, is abundant, and that on 
the crown forms locks, covering part of the hoof, the animals 
are called '' well heeled bien talonnes, bien moustaches 

The coat is black or brown-bay ; in the latter case the lower 
part of the body is covered with white hair, extending and thinning 
out to the flat of the thighs. 

The periphery of the mouth, nose and eyes is grey-white in co- 
lour ; the eyes are sometimes surrounded by a reddish aureole, which 
is lost in the deeper hair of the coat. 

The asses belonging to certain owners are never groomed, and 
so the body hair becomes long and waved, forming fringed tufts of 
unequal length, somewhat resembling rags ; hence the name '' ragged 
given to these animak. 

When well brushed they no longer have this peculiar hirsute 
aspect and the hair becomes short, as we have observed in some 
animals. 

The attitude of the Poitou ass in nowise resembles that of the 
ordinary ass ; it is curious to see it, on leaving the stall, raise its head, 
prick its ears, advance at a trot and give a kind of plaintive bray. 
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The Poitou ass, though isolated the greater part of the time, is 
well fed ; it is subjected to no ill-treatment, its only function being 
reproduction. Whereas the domestic ass, which, when it has reached 
an adult age, is often badly cared for, ill fed, beaten and overworked, 
and then has a sad air and seems resigned to its lot. 

II. African Ass:^s. 

In Algiers several breeds of asses are used for mule production. 

The native , as TROXjnxPE writes (4), pays no attention to the choice 
of the mare nor has any discernment in that of the ass. 

'' The Algerian ass, utiEsed as a stalEon, varies in height from 
1. 15 to 1.30 m. ; its skeleton is slender, joints narrow, hair not long, 
muscular masses dense and tendons weE tempered 

■ It is rather larger than the ordinary ass and has a black coat which 
becomes Hght over the beEy. The price before the war was 150 to 
200 francs. 

The ass while serving is led from market to market ; in an out-of- 
the-way comer its master couples it vdth as many mares as may be 
brought up, sometimes eight or ten in the same day (5). It is not 
surprising that after three or four months of this treatment the an- 
imal is exhausted and that at the end of the season its mounts are 
less fecund than at the beginning, as Trouettb points out. The 
farmers engaged in the mule industry mostly utiHse for their mares 
asses imported from the Balearics, Catalonia, the Pyrenees or Savoy. 

The latter, smaller than the Poitou asses, become better accli- 
matised in warm regions, their price is lower and they produce suf- 
ficiently good results 

In the Setif districts, where mule production is very flourishing, 
for this region is tending to become the Algerian Poitou 'b there 
are, in addition to the 180 native asses, i Poitou ass, 3 from the Pyre- 
nees, 16 from Savoy, which have been imported through the care of 
the Committee, In this region there are also animals springing from 
former Spanish crossings, made with a view to increased size. 

The Catalonian ass is tall, long in the Emb, with a narrow, slender, 
well shaped body ; its neck is long and crupper narrow. The coat is 
short, fine, glossy and soft to the touch. 

TrouB'TTB reports that recourse might perhaps be had to the 
Sahara and Eg3Tptian asses. 

The finest specimens of the first attain 1.25 m. in height. 
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Tlie EyptiaH asses are 1.35 to 1.40 m. Hgli, of ample bod}^ and 
rounded contour ; they are botli compact and elegant in form. These 
animals, living in warmer climates than that of Algeria, may be accli- 
matised with less risk, especially as their requirements in feed are 
rather restricted. 

The attempt would not be costly and deserr^es a trial (Trouette), 
'' since the price of, these animals is one tenth of that of the Poitou 
and Gascony asses introduced in the Setif region 

In Algeria, stallion asses are under special supervision, with a 
view to prevent the propagation of dourine (General Government 
Decree, 4 March 1906). Further, a General State Decree (19 January 
1907) was passed in order to combat the transmission of diseases such 
as : roaring, periodical fever and hereditary bone disease. 

These measures are insufficient ; in Trouette's opinion “ it would 
be well also to require that the perimeter of the thorax of asses should 
be of minimum size, the shin also ; and to leave it to the sanitar}" 
veterinary officials, or to special commissions, to judge as to form 
and within what limits service should be allowed or refused. 

‘‘ In this wny, by barring from reproduction a considerable num- 
ber of valueless stallions, a production which is becoming more and 
more important every day, would be greatly imprvoed 'k 

III. ]^IEASURE3IBNTS. 

A. Head — Neck — Trunk — Crupper. As is known, in the 
horse, the length of the head is three times its width taken imme- 
diately below the eyes ; now, if from the measurements obtained by 
us we deduct, for Poitou animals, 2 to 3 cm. to allow for the excess 
resulting from the fact that the width w^as taken by us between the 
extreme points, i. e. from one orbit to the other, the length is still 
less than three times the width (6). In Algerian asses the head is 
smaller; in fact it is of normal size if we take into account the 
excess above mentioned. . 

The cephalic index is higher in the Poitou ass, which is brachy- 
cephalic, as pointed out by Sanson, whereas the African ass is do- 
lichocephalic. 

The width of the head is twice the length ; here again it is 
seen that the' head' of the Poitou ass is generally broader, though, in' 
certain' ' animals we found it ■ of normal proportions. Generally 
speaking, the head of the Poitou ass is larger than that of the asses 

5 — Agf, ing. 
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examined m Algeria, whicli have a narrower, finer and less heavy 
head. 

The length of the head is never equal to 2 ^4 times the height 
of the withers ; the proportion between these two dimensions varies 
from a maximum of 2.4 in the Spanish ass to a mirdmum of 2.1 in 
the Poitou ass, and averages 2,2 (7). 

The same applies to the scapulo-ischial length, which is alwa^^s less 
than 2 % heads ; here however the average proportion seems to be 
rather higher, 2.3 ; in man}^ animals it reaches 2.4. The length of the 
ass's ears is always greater than that of half the head ; this is a true 
character in the Poitou asses, in which we obtained an average per- 
centage, as compared with the length of the head, of 55 -5^ with a 
minimum of 49.2 and a maximum of 56.4, 

In the Algerian asses examined the percentage was 48, 49 and 
50.8. These therefore have shorter ears ; we had already observed 
this character (8). 

The ass has a short neck, 10 cm. less than the length of the head 
on an average, except in the case of a Spanish ass, in which it was 
found that the neck (60 cm.) was equal to a head (61 cm.). 

The relation between the height of the chest and that of the sad- 
dle girth from the ground show’s that the first is on an average less 
than a head in Poitou asses, but sometimes more by i to 2 cm. 

The height of the chest in the African and Spanish asses is 
respectively about i and i of a head. The distance from 
the saddle girths to the ground is : about i heads for the Poitou 
ass, I Yg for the African and i for the Spanish. 

Generally speaking this dimension is greater than that met with 
in the mare and mule. The crupper is shorter than in the horse ; 
instead of measuring ^4 ^ head it varies from to of a head in 

the Poitou and African ass, Y5 ^ head in the Spanish and ^4 
the Pyrenean ass. The width vras equal to or less than the length. 

In all of them, the scaptilo-ilial length is more than a head. 

We observed that it was, i ^jy head in the Poitou ass, i in 
the African, i ^4 Spanish, i in the Pyrenean. 

It is known that this last dimension — measured from the upper- 
rear angle of the scapula to the external angle of the hip — is de- 
pendent on the inclination of the shoulder and the shortness of the 
crupper ; in the ass the crupper is short and the shoulder straight, 
hence this lengthening of the dorso-lumbary region, generally ob- 
served in the majority of animals. 
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B. Fore and Hind Limbs. 


(a) Foreleg : 

(1) Poitou ass : On an average the shoulder is shorter than the 
head by 9 cm., with variations of 10 to 7 cm. ; it is equal to about 
^/g of a head. 

The upper foreleg is very short, averaging ^9 of ^ head. 

The lower foreleg, from the tip of the elbow to the super-carpal 
is about of a head. 

The length of the shin (from the super-carpal bone to the spur) is 
rather more than half the head. 

The metacarpo-digital region (from the super-carpal bone to the 
ground) is of a head. 

The shin is shorter than the foreleg. 

The foreleg is shorter than the metacarpo-digital region. 

(2) The African, Spanish and Pyrenean ass. The length of 

the shoulder in the Spanish ass is less than that of the head b3’ 4 cm. ; 
in the two others it is respectively about Ye ^ head. 

The upper foreleg is Y9 of ^ head in the African ass and in the 
Spanish and P^uenean ; it is therefore rather longer m the two latter. 

The lower foreleg is about of a head, in some cases rather above 
or below. 

Though the shin is half the length of the head in the African ass,, 
it is decidedty longer in the two others and more than half the length 
of the head b\" several cm. The meiacarpo-digital region is . equal 
(i cm. more) to the lower foreleg in the African ass ; in the other 
two it is about ^ of a head, and therefore longer than the antebra- 
chial region. 

Hindleg. In the Poitou and Algerian asses, as distinct from the 
Pj'ienean ass and some Poitou asses, in w^hich the patella is equidist- 
ant from the point of the ramp and the outside angle of the ilium^ 
the patella is generally nearer the ischial tuberosity than the hip ; 
this is verjr marked in the Spanish ass, in which a depressed crupper 
was combined with a more prominent thigh ; in these two species 
few animals showed a length of of a head ; the average was Y4 of a 
head ; they are therefore shorter in proportion to the horse. 

The distance from the patella to the point of the hock, is near that 
from the ischial tip to the patella in the African and Pyrenean asses. 
In the Spanish ass it is more than 10 cm. 
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The distance from the point of the hock to the spur is governed 
by nearly the same conditions as the preceding. 

In the Poitou asses, the distance from the patella to the point of 
the hock is greater than the other two dimensions ; that from the 
point of the hock to the spur is slightly less than that from the point of 
the rump to the patella. 

The distance from the point of the hock to the ground is equal to 
the head in the Spanish ass ; in the other animals it is less than the 
length of the head by some centimetres (from 2 to 5). 

On comparing certain lines of radiation in the fore and hind limbs 
we find : 

(1) that the distance from the point of the hock to the ground 
is greater than that from the super-carpal bone to the ground ; 

(2) that the distance from the point of the hock to the spur is 
greater than that from the super-carpal bone to the spur ; 

(3) that the two distances from the tip of the elbow to the 
ground and from the patella to the ground, are often equal, and when 
not so, the latter is the greater. 

C. Indices. 

1. Total Cephalic Index : This index is the relation between the 
maximum breadth and length of the head, the latter being taken 
as ICO. 

As we have already observed above, this index is generally 
higher in the Poitou ass. 

2. Body Index. — This is furnished by the relation between the 
scapulo-ischial length and the thoracic perimeter, taken as 100. The 
nearer the scapulo ischial length to the thoracic perimeter the higher 
is this index, and this is observed on the longitudinal lines. With 
the exception of two animals, in which the index was 86.8 and 87.5, 
all the others gave a proportion of above 90, and this figure is met 
with in the elongated forms. 

3. Thoracic index. — This indicates the variations in the form of 
the breast, and is expressed by the relation between the greatest width 
of this region, measured with the aid of callipers at the most convex 
point of the ribs, and the height. 

As is known, in the horse this index is 90 for heavy draught horses, 
87 for average horses and 85 for those of elongated shape ; in the ass, 
in which the ribs are short and rather flat, we obtained an average of 
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80.4 for Poitou asses ; tlie index however is higher in the Tyxenem 
ass (89.6) ; it is lower in the African and Spanish asses (76.9 and 75.8), 

Exceptions were found in the case of the Poitou breeds in vdiich 
the index reached 91.5 and 92.8. 

4. Pectoral Index, Height of the breast (vide sub-stemal). — The 
minimtim recommended in the horse is This proportion averages 

74.4 or in the Poitou ass ; it however reaches in some animals of 
this racC' and in the African ass. 

5. Crupper Index. Width, Eength - the length being taken as 
100. ~ The average index is 96.4 for the Poitou ass. It is lower in 
the Spanish and Pyrenean asses, and reaches 100 in the African ass. 
In small animals of this breed, of an average height of 0.95 m., we 
previousl}' noticed that the crupper was rather often wider than it 
was long. 

6. Draught Index. — This is furnished by the average of the chest 
measurements and of the width of the crupper, as compared with the 
height (or more exactl}^ with the number of cm. over a metre). The 
formula is : 

P+ 

2 

^ == T — 100 

in which p — chest, h = width of haunches and T = height in cm. 

In the draught horse which should be broad in the breast and 
crupper, this index is of real value ; the best, that which suitably 
combines strength with speed, is 79.69 (9). 

It may be said that in the ass, the draught index is not so impor- 
tant, but is given in order later to make comparison ' with the mule. 
It averages 95.0 in the Poitou ass. 

7. DactylodJiomcic index. — ' This is the relation between the peri- 
meter of the shin and that of the thorax ; it may be expressed by 

or ^ 

the ratio : t d. 

The i-atio is higher in the Poitou ass, which has greatly develop- 
ed shins. 

Mares eor Muee-breedihg. 

A. in Algeria: In most cases, writes TroijeOTE, ''only worn- 
out, defective animals are coupled with the ass.' This by the wmy is 
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a means of utilising those of no value, which was formerly, and 
still is, suggested by the Remount Service, desirous of excluding 
from horse-breeding, defective mares 

On comparing the Barbary and Poitou mares our colleague point- 
ed out that : more than any other mares in the w^orld, the former 
are ' internally mule producers " ; whereas, indeed, lo Poitou mares 
produce only 5 mules, 10 of the small Barbary mares produce 7 
Native and European methods of breeding should also be consi- 
dered. 

The native pays no attention to the choice of the mare ; “ it is 
as God made it (T roitkmb). 

With Europeans, the mares are generally stronger, better set 
up and often less defective than those of the natives. 

Besides their breeding functions, they take part in farm work ; 
the breeders therefore exercise more care in choosing their mule pro- 
ducers. Some have bought French mares, which they pair with im- 
ported asses. 

While on this subject, without entering into questions which do 
not come within the scope of this article, we will simply mention that 
in Troubtxe's opinion, in Algeria the breeding of the mule of from 
350 to 400 kg. is preferable ; he therefore advises not to insist on pro- 
ducing the equivalent of the Poitou mule — which would be diffi- 
cult in many places — but only an animal of larger size, heavier 
body, and stronger than the present Algerian mule. 

This result may be obtained '' hy a careful selection of mares ^ 
the me of imported stallions, and scientific feeding 

The French mares imported for mule production are mostly of 
Brittany breed, Mares produced by crossing the Brittany stallion 
with the Barbary mare are preferred for this purpose. 

By absorption crossing, to the 3rd and 4th generation, animals 
are obtained which are remarkable for their size and weight, and are 
perfectly suitable for the mule industry. 

B. In Poitou. Contrary to what takes place in Algeria, the Poi- 
tou mare is exclusively reserved for mule breeding ; this is its only 
function throughout its existence: the Poitou farmer only breeds 
horses when his mares cannot produce mules. ^ 

At aU times the Poitou breeders have attributed great importance 
to the choice of the mare in mule breeding. 

While retaining certain characters of the old Poitou breed, the 
present mule breeding mare has been modified by crossings with heavy 
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clrauglit breeds, sticb. as tbe Boulogne, Percberon, and especiallj^ the 
Brittany. 

Of large size and developed muscular system, the Poitou mare 
has a long body, low breast, rounded flank and vide powerftd crupper. 
The forelegs are remarkable for their length and muscle, the shins 
are short and thick, the hoofs broad and flat, which character is 
accentuated by the fact that these mares are rarely shod. Grey or 
black coats are most esteemed ; the hair of the mane, tail and limbs 
is long and abundant. 

The more abundant, long and thick the hair and the purer the 
breed of the animal, the more it impresses its individual character 
(on the offspring). 

The Poitou mares have a long, broad, thick head, the length of 
which is less than 2 times the height to the withers ; the proportion 
is greater when compared with the scapulo-ischial dimension ; the 
Poitou mares, like those of Barbary, which we have measured, are 
greater in length than height, and a certain amount of importance 
is attributed to this character in Poitou in mule breeding. 

The- scapulo-iHal length, in the Barbar>' and Poitou mares, is 
always greater than the length of the head. 

The ears are longer in the Poitou mares ; the length varies from 
31.8 to 26.1 % of the length of the head ; the proportion is lower in 
Barbary mares, being 27.5 to 29.3 %. 

The height of the chest is almost equal to the distance from the 
sternum to the ground ; in the Poitou mares the breast is lower than 
in the Barbaiy^ mares ; in both cases the sub-stemal hollow is much 
less than in the ass. 


The various indices lead to the following conclusions : 

(1) Th& cefhalic index ; is greater in the Poitou mares. 

(2) The body index varies ; it averages 86.54 named. 

In the Barhary mares it is higher ; they consequently have a 

more elongated form. 

(3) The thoracic index is greater in the Poitou mares. 

(4) The pectoral index shows that in the last named the height 
of the breast is approximately the distance from the sternum to the 
ground ; sometimes these two dimensions are equal ; in one case the 
sub“Stemum hollow was less than the height of the chest. 
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(5) The cmpper index. The crupper is always broader than 
it is long, and very much so in the Poitou mares vith their haunches 
wide apart. 

(6) The draught index, very high in the last named, show^s their 
value as draught animals. 

(7) The dactylotkomcic index is slightly higher in the Poitou 

mares. 

Mutes. 

The various authors who have written about mules have not al- 
ways given a true description of this hybrid. 

Many attribute to it exclusivehT- a greater number of asinine 
characters ; others consider the mule does not differ materially from 
the mare, apart from the characters regarding the ears, tail and 
hoofs (12). How are the paternal and maternal characters distributed ? 
It would be interesting to cite the chief opinions on this subject. 
Boteok, when considering the mule, concludes that the sire gives the 
extremities (head, tail, Hmbs), the external characters (skin and hair), 
the organs of sense and temperament ; while the mother imparts 
height, the shape of the trunk, the internal organs, strength, variety 
and character. 

According to Isidorb Gboefroy SAUSTT-HrcAinB, hybrids are 
not always in the proportion of half-and-half ; they are, never- 
theless, always mixed, and even form true intermediate forms. 

In this author's opinion there may be a more or less close fusion 
between the two original types, or, on the contrary, a simple mixing of 
these types by juxtaposition of characters taken from each of them. 

Ed. Pbrrikr and Dr. Broca thinlc that there is no constant and 
fixed rule which would enable one to foresee how* the characters of 
hybrids are formed. 

In some cases there are such differences that no theoretic data 
would enable one to foretell before the test. 

In Gragnibr's opinion (13) the mule takes after its sire in form 
and after its mother in body volume. 

Hybrids, Hke half-breds, writes Sanson (14), are subject to the 
laws of heredity, ever3d:hing depending on the power of hereditary 
transmission of the animals paired. 

In mules, the paternal and maternal characters are distributed 
in greatly varying proportions, now some, now others predominating, 
while sometimes the proportious are almost equal. 




Poitou iiralo, 






Poitou mule. 


Poitou mule. 
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In Bi\.RON's opinion (15) the contour of the mule is more asinine 
than horse-like. Mules, like the offspring of the stallion and she-ass, 
show rather considerable relative variability, resulting from the way 
in which the characters of the two parents fuse or are juxtaposed ; 
everything depends on the breed of ass and horse employed. 

CoRNBViN (16) writes as follows in his description of h5^brids : 
'' The conformation of hybrids must necessarily vary in proportion 
to the hereditary influence of sex, species, breed and atavism, allow- 
ance being made for surroundings and individuation. 

'' In the body taken as a whole, parts are sometimes met with 
which, being furnished in their entirety by one species, exist side by 
side with those brought by another species. 

'' Some mules have the head entirely asinine, and horses' hoofs, 
or vice versa. 

“ The dissimilarities of these hybrids especially concern the di- 
mensions and carriage of the ears, and the shape of the hoofs; it 
seems that in these two respects the individual influence of the repro- 
ducers is greater than that of the species. 

If observations are carried out on a large number, one must 
admit that the majority of the hybrids of the same class have char- 
acters in common, they are of the same style of build and their frame- 
work is bn the same plan. The struggle between the two specific hered- 
ities leads to an arrangement which, after allowing for individual hered- 
ities, follows general laws. This arrangement gives one the impression 
that one of the constituant species . predominates. Thus, in its 
external characters, the mule gives one the impression that it takes 
after the ass more than the horse, the mulard more after the 
Barbary duck than the ordinary duck, and the caquard more after 
the pheasant than the hen ‘h 

In Baieebt's opinion (17) the species which appears to prepon- 
derate in the conformation, organisation and temperament of the 
product in the act of generation, is generally the species which has the 
most fixed characteristics. 

In the pairing of a wild with a domestic species the former hav- 
ing retained all the attributes of the specific type, transmits most of 
its characters ; with tw^o domestic species, the product takes most 
after that one which has beefi least modified by domesticity, but 
though one of the two species predominates there is alw^ays a com- 
bination of a certain number of paternal and maternal characters. 

In TbsbrB's opinion (18) the mule takes after both its ascendants, 
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but generally more after the ass than the horse as regards its exter- 
nal characteristics, its conformation and structure. 

This distribution did not seem to diSer in either sex. . It 
should be noted "b sa^’shESBRE, that most of the conformation traits 
are mixed, but their fusion is very unequal : the amalgamation va-^ 
lies according to the characters, and also for the same character ac- 
cording to individuals 

The union of two domesticated species gives dissimilar products 
because in themselves they possess no stable qualities, 

“ In the union of one of our domestic dogs 'b writes SucHBEET (19), 
with a wolf or jackal, we must not be surprised to meet with young 
ones of different types in the same litter, the dog having undergone 
numerous transformations. If asses and horses be paired, dissimilar 
mules may be expected, the horse and ass species having undergone 
great modifications from their original form and colour ’b 

Indeed, though in all mules there is a certain likeness in outward 
form, whatever the mares and asses they come from, they show nu- 
merous variations among themselves, as we noticed from the numer- 
ous measurements taken during the war, in Algeria, or in Poitou. 

This must be interpreted not only as the influence of heredities 
brought into contact, but perhaps also these variations are the result 
of the interactions of the complex “ organis^n X environment ” (20). 

The mule really has an asinine form made more evident by the 
length of its ears, shorter than those of the ass, longer than those of 
the horse. 

This character alone is almost sufficient of itself to give it the 
aspect of the ass ; it is easy to change the physionomy of certain 
horses and mules by modifying the length of the ears, as may be 
seen from photographs 258 and 259. 

Photograph 258 shows a troop mare with a large head, promhi- 
ent orbital arches and the ears of which have been lengthened ; 
photograph 259 3 on the contrary, is that of a mule, the ears of which 
have been shortened. The mule takes after both its ascendents, and 
it cannot be denied that the mare has a very great influence on its 
conformation. 

The Poitou breeders have already long attributed great impor- 
tance to the choice of the mare. One should read how energetically 
Bixjatjee protested in 1834 against a report to the Prefect from the 
Manager of the Saint-Maixent stud, iu which it had been proposed to 
replace the Poitou breed by the Norman. 
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Fig. 25S. — Military mare with long ears. 



Fig. 259. Mule with shortened ears. 
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To make tke Norman into a mnle-prodticing breed is tbe purest 
folly ''.be says, wHch lias ever entered the head of a man. This 
breed will be called the Manager’s breed! ” (21). 

Undoubtedly the Poitou mules, the reputation of which is uni- 
versal, owe their form to full bodied mares, chosen for mule pro- 
duction. 

Comparison beween the Aegerian and Poitou muees. 

A. — Head, Neck, Trunk, Crupper. The Poitou mule as compar- 
ed with the Algerian, has a longer, wider, heavier head, and long 
ears, which character it inherits from its two progenitors. 

The head of the Algerian mule likewise in consequence, of hered- 
itary influences, is, on the contrary, generally finer, on the whole, 
and often shows the sinuous or convex profile of the Barbar^’^ mare. 

The average length of its ears in % of head is 3S.7, while it at- 
tains 42 in the Poitou mule. 

The neck of the Algerian mule shows variations in length wMch 
it is interesting to note ; generally shorter than the head, w^e found 
it in some cases equal or longer. 

It is not the same with the Poitou mule, in which the length of 
the neck wns always less than that of the head by some centimetres, 
in the animals we examined. 

The average difference betw^een the length of the neck and that 
of the head is less in the Algerian — this being the result of inherited 
qualities. 

The height to the withers and the scapulo-ischial length give an 
average of 2.3 heads for the Poitou mule and 2.4 heads for the Algerian^ 
this depending on the length of the head, w’'hich is greater in the 
former. 

The scapulo-ilial length is greater in both cases than that of the 
head by some centimetres, a character w^hich is found in the proge- 
nitors, often more accentuated in the ass and the Poitou mare. 

The height of the breast is equal to i Vio beads for the Algerian 
mule, and i heads for the Poitou mule. 

The difference between the last named dimension and the distance 
from the sternum to the ground is : 79.7 — 67 = 12.7 for the former, 
and 85.4 — 71. 1 = 14.3 for the latter ; we find a sub-stemal hollow 
less than that of the ass and greatly superior to that of the mare, 
especially in the Poitou mules. 
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The crupper in the Algerian mule is often longer than it is wide ; 
on the whole these two dimensions are almost equal. 

In the Poitou mule the width is always greater than the length, 
w^hich character it takes from its mother, the Poitou mare, with her 
broad and powrerful crupper. 

The jygerian mules from Brittany mares or half-breds are slightly 
wider in the crupper, as noticed in certain animals. 

The sex of mules, of Algerian mules at least, seems to have no 
influence in this matter, the number of males with a broader or nar- 
rower crupper being almost equal to that of the females. 

In the Algerian mule, the length and breadth of the crupper is 
about 2 /^ of the head in the case of the Poiton mule, the lenglh is 
nearly V4 of head, and the width 

B. Fore and hind limbs, (a) Fore limb. Shoulder. — The length 
of the shoulder is, on an average, in both cases, less than that of the 
head, but though the difference is very small in the Algerian mule, 
it is rather more in the Poitou mule. 

The shoulder of Algerian mules is often as long as the head, 
that of Poitou mules is shorter than the head by from 2 to 10 cm. 

Foreleg. — (<:2) The Algerian mule: its length varies from V5 to Vs 
of the head. (^) The Poitou mule : the foreleg is about of a head. 

Foreleg, shin, metacarpo-digital region. As we had already 
noticed, the antibrachial region has always proved shorter than the 
metacarpo-digital region. The difference is 5,85 in the Algerian mule 
and 4.4 in the Poitou. The latter therefore has a longer foreleg. 

The height being taken as 100, the metacarpo-digital region is 
4.4 cm. longer than the foreleg in the Algerian mule and 2.8 in the 
Poitou. 

These regions as compared with the length of the head are : 

Algerian jnule Poitou mule 

Foreleg V3 oi head V4 oi head 

Metacarpo-digital region V5 >> Id. 

The shin region exceeds half the length of the head by 2.95 cm. 
in the Algerian mule and 3 cm. in the Poitou. 

(b) Hind limb. — The distance from the point of the rump to the 
patella and that from the . hip to the patella, differ but slightly in 
the Algerian mule, which is a good sign for the construction of the 
hind limb. The length of these two lines is about of a head. 

The distance from the patella to the point of the hock is about Ve 
of a head. 
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We fotiiid the distance from the point of the hock to the ground 
in individual cases, greater, equal to, or less than a head ; on an 
average, it is slightly less. 

In the Poitou mule the patella is farther from the hip than from 
the ischial tuberosity, i . e. it has a more depressed crupper, or a ver- 
tical thigh. 

The same thing, by the wa\q is found in its two progenitors. 

The distance from the point of the rump to the patella is about 
of a head. That from the hip to the patella is about of a 
head. 

The distance from the patella to the point of the hock is greater 
than that observed in the Algerian mule, for it is nearly a head. 

The distance from the point of the hock to the ground is on an 
average slightl^^ less than a head. 

In both cases, the distance from the point of the hock to the 
spur is nearly that from the point of the rump to the patella. 

These various measurements of the hind limb are Ytry variable 
in the mule, approaching those now of the horse, now of the ass, 
and often intermediary between the two. 


si: 

si: * 


If w’e compare the distances from the point of the elbow to the 
ground and from the patella to the ground in the xllgerian and Poitou 
mules, find that the difference is greater in the former than in the 
latter in W’hich these tw-o dimensions are nearly equivalent. 

Expressed in head length, wq obtain the following proportions : 


{a) Algerian mule 
(5) Poitou mule 


Point of the 
elbow to the ground 


PateHa 

to the ground 


I 7; iieads 
I 7, to I Vs lieads 


I 7s to I 7^ heads 

a. 


The difference between the distance from the point of the elbow 
to the ground and that from the ■sternum to the ground is greater by 
some cm. in the Poitou mule. Its elbow is higher up on the breast 
ribs. 

C. The indices, i. — The total cephalic index is higher in the Poi- 
tou mule : we have seen indeed that the latter has a broader head 
than the Algerian ' mule. ■ 
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2. — The body index again is greater in the Poitou mule ; when 
above go it indicates a longilineal animal. There are numerous va~ 
iations in the Algerian mule ; the average is 89.26. 

Only in one case did w^e find a body index equal to 83.8, in a mule 
showing a ver3^ dev'eloped thoracic perimeter, prominent withers, a 
high breast, flat ribs and scapulo-ischial length less than the height 
to the withers. 

3. — The thoracic index. That this is low in the mule is due to 
the fact that its breast is generally elliptic and its flank rather flat, 
which character it takes from its sire the ass. 

The shape of the breast indeed has a considerable influence on 
the value of the thoracic index, which may be low in animals compa- 
ratively short, but with an elliptic breast. 

On the other hand, the thoracic index was Yery high in two Afri- 
can mules, one from a Brittany mare, the other from a Barbary mare, 
with broad breast and rounded ribs. 

4. — The pectoral index is 84.37 in the African mule and 83.25 
in the Poitou, or in either case. 

5. — The dmtighi index, which we determined only in the Poitou 
mule, shows that this animal is excellently formed for draught work ; 
on an average it attains to 83.67. 

6. — The cnipper index is higher in the Poitou mule, in which 
we always found the crupper wider than it was long. 

7. — The dactylo-thoracic index is slightly higher in the Poitou 
mule, the shins of which are more developed than those of the Algerian 
mules. 

In the body index, the mule is nearer the ass ; in the others it is 
mostly nearer the horse, or intermediary^ between the two reproducers. 

D. — Examination of gfnkrau conformation. — On the whole, 
the following description may be applied to these two mules : 

“ The Algerian mule writes H. Geoffroy St. Hieaire, varies, 
from 1.30 m. to 1.50 m. in height ; some are small, lean and curtailed 
others are near the ground, thick set and of good muscular develop- 
ment ; certain of them^re large and full-bodied : aU these characters 
vary" according to the different animals used in a system of breeding 
which, though not despised by the natives, is not based on such exact 
principles for improvement as are adopted in horse-breeding. 

Geographic and food factors play an important part in the more 
or less extended development of these valuable animals (22). 
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The characters we have obserx^ed in the mules from the Setif 
region may be summarised thus : 

The majorit}' of the mules out of Barbara" mares have a long thin 
head, narrow at the lower extremity ; the profile varies, and is most- 
ly straight, but rather frequentty sinuous and convex, the forehead 
is flat or slightly convex, the orbital arches generally are not ver3^ pro- 
minent, the eyes large and expressive and the ears comparatively 
short and rarely drooping. 

The neck stands out weU and is thin, the hair of the mane abund- 
ant, that of the tail less so, the crupper is narrow, short and flatten- 
ed, as in the Barb, and the breast is well developed and deep. 

The limbs are generally rather slender ; the shoulder is long in 
most cases, the forelegs rather short, the sMns wide with well-detach- 
ed tendons ; the fore-hoofs are rather rounded and the hind ones often 
nearly like those of the horse (23). 

The skin is supple and fine, with short, fine hair. 

Of 27 animals examined by us, 19 had 4 warty growths, a pro- 
portion of 70.3 %, 

The Algerian mules bred around the tent, donar or farms, 
in complete liberty, are generally very mild, and we had no difficulty 
in taking the various measurements we needed. 

Mules coming from Brittany mares generally appear more thickset 
and lowrer; the neck is shorter and more massive, the limbs are generally 
stronger in the shins and joints, the flank rounder, the breast broader, 
and the crupper broader and less flattened. 

The Poitou mule may be considered as the draught mule “ par 
excellence ; it averages 1,56 m. in height and is sometimes as much 
as 1.60 m. or even more. 

^i-The head is pow'erful, with a straight profile, sometimes slight- 
ly convex at the base of the forehead, the lips are sometimes thick, 
the prominence of the orbital arches varies and is often but slight ; 
the ears are longer and wider than those of the Algerian mule ; the 
neck is strong and furnished with an abundant mane and forelock ; 
the withers stand out well, without being prominent, the back is 
straight and weU supported, the breast high and the flank sometimes 
lacks rotundity ; the crupper is short, muscular and frequently round- 
ed ; the hair of the tail is abundant. 

The limbs on the whole are well developed ; the shoulder is short, 
the forelegs shorter than the ^metacarpo-digital region; the shins 
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are strong and the joints of the knee, hock and fetlock broad and 
strong. 

The fore-hoofs are slightly rounded and the hind-hoofs often 
nearly like those of the horse. 

Of 7 mules which we measured, 5 had 4 warty growths. Ge- 
nerally speaking, the mule shows the- greatest faults of conformation 
principally in the hind quarters ; the crupper is often short and hollow, 
the haunches sloping, the thighs lean, and the hind limbs angular. 

The conformation of mules greatly varies, and no one descrip- 
tion can be appHed to them : not one only but many mules differ 
from one another greatly, according to their origin ; this is a matter 
of true heredity in their case, as in that of animals resulting from cross- 
ing different races. 

It is an exaggeration to say that all mules have a heavy, bulky 
head, prominent orbital arches, a more or less sharply ridged back 
and a hollow or “ mule '' crupper. Having had the opportunity of 
measuring mules, as w^ell as their sires and mothers, we noted that 
the distribution of characters is in the following proportion : 


Distrihiitimi of characters of the 

ass and 

horse. 



Characters 

QiaracLers 

Intermediary 

A, She mule from an African ass and 

of ass 

0/ 

of horse 

characters 

% 

a Barbary mare 

37 

22 

40 

B. Mule from a Pyrenean ass and a 

Brittany mare ........... 

28.5 

28.5 

42 

C. Mule from the same ass and a Bar- 

bar\' mare 

24-3 

40-5 

35-1 

B. She mule from a Poitou ass and mare 

20.9 

34-8 

44.1 

E. Mule from a Poitou ass and mare. . 

23-5 

35-2 

41.1 

F. She mule from the same ass and a 

Poitou, mare 

I2.I 

57-5 

30-3 


Concisions. 

From ' the numerous measurements we have taken, both on 
mules and their ascendents, it may be concluded that the distributibn 
of paternal or maternal characters in these hybrids shows very great 
variability. 

' It should nevertheless be obse.rved that the intermediary charac- 
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ters resulting from the fusion axe always stronger than those received 
from the ass. 

In the Poitou mules, the characters received from the mares pre- 
dominate, sometimes in a very evident manner ; the same is true in 
■some cases with iilgerian mules ; the greatest care therefore should 
be taken in choosing the mare for mule production. 

The hereditaiy" phenomena, whether it is a case of crossing breeds 
or species, are similar ; the offspring always takes after both its ascend- 
ents, in varied proportions. 

Though the mule's extremities (head, hoofs) recall those of the 
ass, rather than the horse, they show numerous variations ; the ears, 
for instance, differ greatly in length, sometimes approaching 
those of the ass, though always shorter, sometimes those of the mare, 
though always longer. The same applies to the hairs of the mane, 
and even the hoofs. 

Both sexes, as shown by Sanson in numerous examples taken 
from among half-breds or hybrids, have at first an equal hereditary 
influence on their offspring. 

'' Variations depend on the individual hereditary power, which 
is no more ikberent in one sex than in the other, and concerns no 
portion of the body in particular " (24). 

To understand the mechanism of heredity well, writes Etienne 
Babaud, the nature of the living substance should first be known (25), 
The nucleus and cellular body forming one whole, constitute 
an association of proteic or other coUoids and electrolytic solutions. 
In this association the factors are neither autonomous nor independ- 
ent ; they axe in close relation with one another, and form a complex 
unit of which all the componenis influence one another reciprocally 
These different component parts of living matter have been denomin- 
ated by Dantec “ plastic substances 

According to E. Rabaxjd, when the spermatozoid penetrates into 
the ovary, reactions which are by no means always of the same in- 
tensity are produced by the union of these two substances. 

This interaction of substances is not the only factor, 

"The egg proceeds to make exchanges with the surroundings 
.in which it lives, it takes some materials and rejects others ; all ■ ev- 
idence points to the fact that the actions exercised by these surround- 
ings on the plastic substance modify their activity and consequently 
thdr interaction’'. 

When the organisms are closely related, as happens in animals of 


6 — Agf, ing. 
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the same pure breeds, their complexes contain similar plastic sub- 
stances, and consequently bring about very analagous conditions. 
In the union of heterogenous organic complexes, like those of individ-' 
uals of different species or races, the results are quite different. 

Some in relation with others form entirely new surroundings, 
and the different plastic substances no longer produce the same ef- 
fects 

This action of the organic complex, according to the number and 
nature of the plastic substances which compose it, is not a true hypo- 
thesis, but the application of the most recent knowledge acquired 
on the constitution of living matter (26). 

In this connexion, the works by MAVPiR and Schokffbr (27) on 
'' the cellular constants cited by Eabaud, constitute valuable argu- 
ments in favour of the physico-chemical theory of heredity. We 
should be going beyond the scope of our work if we entered further 
into the question of the mechanism of heredity, but we desired to 
draw attention to the physico-chemical theoiy '' of E. Rabatjd, 
which is based on facts, and which, in our humble opinion, permits 
of a better interpretation of heredity in the mule. 

We desire to thank the members of the “ Eoutreuil Foundation '' 
who have kindly granted us a subsidy and thus enabled us to make this 
comparative study. 

We also thank IVCvI. Aubxjrbau, Carrzat, A. Chobuet and Ch. 
Eevy, agriculturists ; our colleagues Canac, Crossexoci, Captain 
Caieeax of Setif (xAlgiers), MM. Ferruyon, Gaudin Moi^au and 
Taunay, breeders in the Two Sevres ; our colleague Renaxid de Sx. 
Geeais (Deux-Sevres), who accorded us a kind reception and placed 
at our disposal the materials for our work ; and finally M, Jean Por- 
CHBREE, Agricultural Adviser at Setif, to whom we owe the photo- 
graphs in this artide relating to Algeria. 


A. PORCHEREE, 

Director of Zootcchnical Research^ 
National Veterinary School^ Lyons^. 
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STATE OF THE CEREAL CROPS 
AND TRADE IN ROUMANIA. 


Roumania is generally known as a country wMch has always 
been agricultural ; we may however more properly term it a ‘‘ ce- 
realist country 

After the world war, the realisation of the union of all the Rou- 
manian provinces into a single kingdom also brought in Transyl- 
vania and Banat, two provinces of appreciable industrial activity, 
and the idea has become general abroad, and even in Roumania, 
that Great Roumania will no longer henceforth occupy its former 
important position in the world’s trade in cereals. This opinion, 
which is YQTy erroneous, as we shall show, is based on the follow- 
ing argument : Transylvania and Banat (the part which has come 
back to Roumania) are less suitable for cereal cultivation and, on 
the other hand, are larger consumers of cereals than was the For- 
mer Kingdom of Roumania. 

These two reasons are the results of an altogether superficial 
examination of the question, in which, on the one hand, the de- 
crease in the production of cereals in the above-mentioned pro- 
vinces is exaggerated, and on the other, the increase in the power 
of consumption of the two provinces. 

If the total cereal production of Great Roumania be considered, 
it must not be lorgotten that Bessarabia yields a very appreciable 
surplus. 

The following figures will support this statement : 

The production capacity of the chief cereals (wheat, rye, bar- 
ley, oats and maize) according to the pre-war data, per province, 
is as follows : 

Transylvania, Banat, Crisana, Maramures ~ 


and Bucovina . 3 724 000 5 205 000 

Bessarabia . 2 361 000 2 822 000 

Former Kingdom 5 665 000 6 033 000 

Total .... II 750 000 14 060 000 
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That is to say, the productive capacity of the vaiious cereals 
has risen from 6 million tons in the Former Elingdom to 14 million 
tons in Great Roumania ; consequently it has increased 2.33 times 


The increase in total area has been 2.29 » 

That of the population has been 2.16 » 

That of the area under cereals has been 2.07 » 


Consequently, as regards cereals, the proportions have remained 
the same in United Roumania as in pre-war Roumania. 


We have spoken up to the present of productive capacity, and 
not of production, and have taken the figures of the pre-war yield 
and not the present figures. The reason for doing so is that Rou- 
mania, in this respect, is at present in an abnormal state, and the 
present figures can only be of very relative value 

In fact, after the war, a social-economic revolution has taken 
place in Roumania, pacific and without any sort of opposition, in 
which the lands of the large estates have been allotted, under cer- 
tain conditions, to the peasants, and the large capitalist agricultural 
enterprises, vnth large means of all kinds, have thus been trans- 
formed into small enterprises, without . capital and with primitive 
means. To this should also be added, besides a number of other 
factors, a series of years very unfavourable to agriculture, which 
have not pla3md the least important part in bringing about the 
present abnormal situation. 

Tittle by little all these unfavourable circumstances will be 
improved, because the peasant, having become a lahdowner, but 
without capital, will gather together the necessary’' material, will 
improve his equipment more and more and there wiU be better 
management and more scientific livestock breeding, which in turn 
will appreciably increase his capacity for soil cultivation. 

Side by side with this gradual material improvement for the 
peasant, the progress following on instruction will be seen to pe- 
netrate automatically, for the Roumanian .peasant is very amenable 
to instruction and progress. 

The author of these lines speaks from experience, having had 
the opportunity of observing on the , spot the admirable results fol- 
lowing the settlements' in llobmja of purely. Roumanian elements, 
almost all natives of the Former Kingdom, the Transylvanians 
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being in tbe minority and more’ especially sheep breeders, and a part 
corning from the southern provinces of Bessarabia, which passed 
in 1878 to Russia, 

The Roumanian Government has not given to the Bobrujan 
settlers anything but the bare land, and they started work in extre- 
mely difficult conditions, for they were without houses, stabling, 
roads, railways, schools, churches and a great number of other things. 
IndustiyT- was altogether out of the question. 

In less than twenty years the soil of Dobruja, considered unfit 
for cereal cultivation, has become an important grain centre, and 
the Roumanian villages have visibly increased and become richer ; 
fine schools and churches are springing up here and there, and all 
this is owing to the sole initiative and means of the villagers them- 
selves. 

Similarly it may be concluded as certain that, in a short time 
'' Roumania will resume the place it has alwa3"s held in the world's 
cereal market. ^ And the countiy^ will increase in importance with 
the extension of its territory, and if we think that the land under 
cereals in Roumania be still further considerabty increased 

by the exploitation of the immense territories which can be irrigated 
along the Danube and at its delta, and add thereto a gradually in- 
creased yield (to-da^^ it is below 15 hectolitres per ha., whereas Eng- 
land, Belgium, etc. have a 3?ieid of more than 32 hectolitres per 
ha.), the great development which will take place in the cultivation 
of cereals in Roumania ma^^ be easil3^ imagined. 

With regard to certain ideas of transforming this cultivation 
in Roumania, even supported b3' Roumanian statesmen, as for in- 
stance an increased cultivation of forage crops in view of the increase 
in stock breeding, the advantages should not be exaggerated, for 
in an5" case these changes can only ver3^ slightly influence the cul- 
tivation of cereals as regards their extension and intensification. 
The same may be said, without the risk of error, of the recent at- 
tempts to introduce the cultivation of cotton. 

As regards the, extended cultivation of oleaginous plants (rape 
and flax) and legumes (beans, peas and lentils) an increase in pro- 
duction will naturally take place, but rather slowty ; on the other 
hand, from the commercial point of view, the3’' come within the 
category of cereals and occupy a similar place on the market. 

It has also been proposed, and attempts have even been made, 
after the war, to industrialise the country more and more, and it 
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ias been tbonglit that tbat wotiid restrict the ctiltivation, or ratber 
the exportation, of cereals 

This idea must be excluded for a number of years to come, 
for of the mining industries, among which that of petrol may be 
more especially mentioned, the only ones capable of rapid develop- 
ment are not of a nature to greatly modify our cereal trade abroad. 

At the present juncture of affairs in Roumania, cereals will 
form the wealth of the country and the preponderating part of fo- 
reign trade for a long time yet ; it is therefore ver^^ natural that 
the organisation of the cereal trade with a view to promoting cul- 
tivation is engaging- the serious attention of specialists in Rou- 
mania. 

In this connection the first question which presents itself, and 
is of mtal importance, is the question of transport. 

The absolute lack of suitable railwa^^ transport, the railways 
being all ovmed and managed by the State, is a great obstacle to 
the profitable development of cereals in Roumania. 

Moreover, the problem of railway’s is not new in Roumania, 
for even before the war, their insufficiency strongh-^ reacted on the 
whole of the national economy of the countr}", and more especially 
on the cereal trade. The cause of this was that production and 
trade developed in geometrical progression, whereas the capacit^^ 
fox transport rail scarcely followed in arithmetical progression. 

Unfortimately this situation has become stiU worse after the 
war, for though production and trade have become greatly reduced, 
the railways, owing to lack of material after the war, have been, so 
to speak, annihilated. What has been done to improve railway 
transport is far below what is being done towards reestablishing 
production and trade. Thus, naturally, the unsatisfactory state 
continues. 

The insufficiency of railways has been acutely felt from the end 
of the war up to the present time, in spite of the fact^ that produc- 
tion has considerably decreased and exportarion been reduced in 
consequence. 

What will happen when production becomes mormal and, con- 
sequently, exportation also? 

Some figures will enlighten us on this question : 

The Former Ringdom exported on an average each year 3 300 000 
tons of cereals out of its total production of 6 000 000 tons annually, 
i, e. 55 % (a proportion only equalled by that of Argentina, all other 
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cotintries in the world following well beMnd), while cereals formed 
72 % of the total exports of the country. 

Great Roumania, in 1923, exported i 698 000 tons of cereals 
out of a total production of 9 743 000 tons, i. e. scarcely 17.5 %, 
and scarcely 35 % of the total exportation in 1923 (4 878 000 tons). 

Taking the normal percentage of exports, namely 55 %, out 
of the total production of 14 million tons, we should export about 
7,700,000 tons yearly. 

How shall we transport all that, if it has been so difficult to 
transport scarcely i 700 000 tons of cereals per year ? 

On the Danube, it may be said that things are a little better 
as regards water transport, though river tonnage was also reduced 
during the war, and has not yet been made good ; at the present 
time on the JU>wer Danube there are about 600 000 tons of carr3dng 
capacity (lighter tonnage), and before the war this capacity was 
942 000 tons ; the present tonnage has proportionally even less trac- 
tive power than before the war, owing to the lack of tugs. 

With such an insufficiency^ of transport, the necessity of means 
of 'warehousing cereals is naturally felt even more, and however 
great this capacity, it would always be insufficient so long as trans- 
port cannot be effected at the proper time. 

Between the carrying capacity and warehouse capacity, there 
is a very close relation : one should aid and complete the other ; 
but to do this with advantage, there must be a true equilibrium be- 
tween these two factors. Any warehousing depdt system, however 
ideal, becomes disadvantageous or too expensive, or both, without 
suitable transport capacity ; the investment of capital for bonded 
warehouses is very great, and, without active movement, cannot 
■ bring in any return, but movement without transport capacity 
cannot exist. 

In recent years the Roumanian Government has taken up 
the question of cereal warehouses very seriously, examining the 
possibility of introducing the American system, with standardisation, 
grading and certification. The promoters of this suggestion and 
those who proposed it to the Government, have based on the prin- 
ciple that the introduction of the American' system in Roumania 
would to a great extent solve the question of facilitating transport, 
saying that this would take place the same as in Aiinerica. 

The fact of their supporting this idea arises from exaggerat- 
ing the effects of the system. In America the system has succeeded 
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owing to the great transport capacity, which has given the system 
that movement which alone can ensure returns on the capital in- 
vested without encumbering production too much with exaggerated 
storage. 

The x^merican systems, as regards constructional and mechan- 
ical technique, docks and elevators, have commenced to become 
general even in Europe, in the centres having an active trade in 
cereals, irrespective of whether it is a question of exportation, im- 
portation, or even of local trade ; but the x^merican system, as re- 
gards commercial technique, i. e. standardisation, grading and cer- 
tification, has nor been followed anywhere in Europe up to the 
present, for European conditions are totally difierent from Amer- 
ican. The only thing in the way of trade technique coming from 
America and kept up in Europe is “ 'warrantage ’b an operation 
quite independent of the rest of the system. 

Moreover, the system of warrantage of cereals exists also 
in E-oumania, has long existed even, in the principal ports where 
there are also stores with elevators on the American system, at 
Braila, Galatz and Constanza ; but neither has the “ warrantage 
given the results hoped for in Roumania, because circumstances 
in our countiy^ are quite different from those in America. 

Consequently, the present moment would not be suitable to 
tiy to introduce the system of American classification of cereals 
in Roumania, now that the means of transport are so unsatisfac- 
tor3-% and when it cannot be a question of classing trade qualities 
as formerly, under the large estate system, when each grows '"what 
Providence sends and Roumanian cereals are traded abroad 
almost exclusively on the basis of fair average quality or at 
most, on that of "" types ”, i. e. of approximate samples, with a 
general character, previously established for the whole season. 

This however does not mean that the intrinsic value of Rou- 
manian cereals has in any way diminished, for this value is quite 
independent of the weight per hectolitre and the percentage of 
offal, which are only related to yield, and consequently form a quest- 
ion of commercial calculation. For instance, Rotimanian wheat 
weighing 75 kg. per hectolitre may give a flour of superior quality 
to that given by another species of wheat weighing 80 kg. hec- 
tolitre and without extraneous matter. 

This, by the way, is still better known abroad than in Rou- 
mania, for the Roumanian cereals, light as they are 'and impure, 
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hold the first place in foreign ports, in comparison with the heav- 
ier and pnrer cereals from other parts. 

Moreover, as regards the introduction of the American system 
of grading in Ronmania, all competent and interested circles, far- 
mers and dealers, are decidedly opposed to it. 

It is to be hoped that the Roumanian Governments will in- 
augurate an economic and fiscal policy more favourable to the culti- 
vation of cereals in the country, the only country which taxes its 
cereals for export to the extent of 25 to 35 % of their value within 
the country. 


E. M. Brancovici, 

Professor at the Higher Commercial 
and Industrial Academy, Bucharest. 
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PROCEEDINGS OF THE INTERNATIONAE SOCIETY 
OF SOID SCIENCE 


Papers, 

On the question of KGi addition in the case 
of the electro-metric determination of the soil reaction* II: 

cm THE LIME-REQUIREMENTS OF THE SOIL BE 
DETERMINED FROM THE REACTION OF SOIL SUS- 
PENSIONS CONTAINING POTASSIUM CHLORIDE ? 

In the Internationalen Mitteihmgen fur Bodenktmde, Vol. XIV, 
p. 137, 1934, I showed in collaboration with H. Pfeffer, that the 
Baikuhara method and the determination of the real acidity ' 
in suspensions containing KCl, in the case of mineral soils, give pro- 
portional values, because in such soils the real acidity is a function 
of the exchanged aluminium. 

The comparison of the “ titration acidity ” of the soil extract 
in I m. of KCl solution with the electro-metric determination of the 
Pg of the soil suspension in o.i m. KCl solution, was undertaken in 
order to justify the theory of Eappbn as to the importance of the 
'' exchange acidity '' which was attacked at the Rome Soil Sdence 
Congress in 1924. 

Kappbk himself and his colleague reject the determinatioii of 
the exchange acidity by means of phj^ical methods, because the P^ 
' does not always fit in ' to the 'Correspondence between titrated 
exchange-acidity and growth of the cultivated plants. 

Since H. Kijrstb for example has measured the Pg in a water 
suspendon, it is not surprising that he reaches the same conclusion 
as Kappen. '' Titration-acidity in KCl soil extracts, and" P^ va- 



1012 


INTERNATIONA!, ASSOCIATIONS 


lues in water stispensions are incommessurable quantities. That 
the Ph values of the stispensions with KCl content actually do fit, into 
the above mentioned relation between acidity and plant growth, has 
been shown by the author from copious material which was accumul- 
ated by means of soil researches carried out on farms in conjunction 
with practical farmers (2). 

To obviate any misunderstanding it may here be once more 
emphasized that it is the electro-metric determination of the soil 
reaction that is in question ; in colorimetric methods the addition 
of neutral salts is undoubtedly misleading on account of the like- 
lihood of errors and should be avoided. If the objectors to the 
addition of KCl take their stand on the fact that the influence of 
the potassium chloride depends on the soil reaction from the con- 
centration (3) , they are overlooking, in that connection ; 

1. that the natural suspension of soil in water is a water 
suspension only in name, as Hager (4) has specially pointed out ; 

2. that onwards from a certain concentration the influence 
of the KCl is constant (5). 

It is obvious that by the use of fertilisers containing potassium 
salts the concentration of b.i m. is not reached. But since it is 
precisely the very small KCl concentrations which have the most 
marked effect, and since, in consequence of the experimental method 
followed, employment of syphons filled with KCl, it is difficult to 
prevent the diffusion of KCl in the soil suspensions or even to 
control it, it seems to me to be practicable to select such a concen- 
tration (o.i m KCl) which, on the one side yields constant maximum 
values and on the other has no marked effect in diminishing salts 
in the quinhydrone or hydrogen electrode. 

My further researches make it possible to advance a step further 
and in the direction of the determination, or a closer estimate, of 
the * lime-requirement ' of the soil. If the electro-metric determin- 
ations of the soil su^nsions on o.i m. KCl solution and the to- 
tal acidity ' determined by titration in i m. KCl soil extracts are 
shown on a system of co-ordinates, a curve results which makes it 
possible to draw conclusions as to the lime requirements from the 
h^-drogen index ; the natural assumption therefore is that the total 
acidity as determined by the Daikuhara method is a measure of 
the lime requirement of the soil. 

Toamy and clayey soils of a varying, but for the most part small, 
humus content were employed for the compaiatiye experiments. 
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Tite Pg determinations were obtained electrometrically on application 
of tbe acidimeter, winch I iave described on a previous occasion (6), 
to suspensions containing o.i m KCl. The “ total acidity ” was 
quite independently determined by Dr. Utescher and Dr. 
according to the Daieukara method. 

The following table gives the results of the comparative experi- 
ment, which is represented graphically in the diagram in the test : 

The relation betw^een and the " total acidity ” is shown by a 
series of curves (fig. 260), in which the curves become flatter as the 





il^^xplanations : x == I^ime requireiaeiit pear hectare, 

sx — H = httmtis. 
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Tabxe I. — The Dependence of the Lime Requirement 
on the Soil Reaction. 


No, 

laboratory 

nmnber 

Actual acidity 

1 of the soil 
suspension 
PH 

Total acidity 
cc. 0,1 N. 
NaOH 

Aemarks 

I 

9 371 

7-3 

0.0 


2 

8373 

7.0 

0.0 


3 

9 374 

6.4 

0.2 


4 

9369 

7-15 

0.0 


5 

9789 

6.55 

0.2 


6 

9 860 

7-45 

0.0 

Poor soil with 30 % CaC03. 

7 

9 861 

7.61 

0.0 


8 

9 939 

6-2 

1.4 


9 

9940 

6.1 

1.3 

Arable loam soil from the Oder marsh 
(Gieshof). 

10 

9941 

5-6 

1.8 


II 

9942 

5-4 

1-5 


12 

9 943 

5.6 

1.4 


13 

9 944 

5 ' 4 ‘ 

1.9 


14 

9312 

4-5 

12.0 

Sub-soil of forest soil. 

15 

9 3^5 

4-3 

17.2 


i6 

9 332 

6.2 

0.6 


17 

9334 

6.4 

0.4 


i8 

9 337 

4.7 

4.0 


19 

9 992 

6.6 

0.0 

I^an with 6 % CaC03. 

20 

10 019 

6.7 

0.0 


21 

9989 

4.6 

5.6 

Humus clay. 

22 

9990 

4.4 1 

10.4 


23 

9991 

4-5 i 

9.0 


24 

9 993 

6.5 

0.0 

Clay soils 6 % CaC03. 

25 

10 028 a 

4.4 

' 8.8 ! 


26 

(7) 10 028 

4.8 : 

1 4.7 ' 

! Nos. 25-49 are loamy forest soils (7). 

27 

10 02S c 

4.2 

19.6 

28 

ro 029 

4'3 i 

! lO.O , 


29 

10 029 b 

4.5 ; 

1 5-2 j 


30 

10 029 c 

4.2 1 

16.4 j 


31 

} 10 030 a: 

j 4-0 

16.4 


32 

xoosob 

I 4-4 

4-4 ! 


33 

10 030 c' 

4-1 

16.4 


34 

ro 031 a; 

4.0 

16.4 


35 

10031 b 

4*7 

4-0 1 


56 

10 031 c; 

4-3 

14.0 j 

i 

37 

10 032 a 

4*3 

11.2 


38 . 

10 032 b 

4*3 

I .0 1 


39 

10033 a 

4.2 

8.0 1 


40 

10033 

4.6 

4.8 


41 

10033 c 

4.2 

15-2 


42 

10 034 a 

4.4 

7.6 


43 

10034 b 

3-9 

19.2 


44 

10 035 a 

4*3 

8.8 j 


45 

10 035 b 

4-5 

5-2 ! 


46 

10 036 a| 

4.5 

4*4 ; 


47 

10 036 b| 

4-5 

4.4 


48 

100370I 

3.7 

II. 8 1 


49 

10 037 b| 

t 

4*4 

5 .a j 
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Table I. — The Dependence of the Lime Requirement 
on the Soil Reaction. 


No. 

Laboratory 

atimbeT 

Actual acidity 
of the soil 
stispeasion 

Ph 

Total acidity 
cc. o.i N. 
NaOH 

ResnarkB 

50 

10 040 i 

3.9 

• 

9 6 


51 

10 041 

3-2 

14.4 


52 

9493 

3-5 

23.2 


53 

9 43 ^ 

3*6 

19.4 


, 54 

T 3 

3-9 

32.0 

Tropical primitive forest soil. 

55 

9429 

3-2 

57-2 

Humous forest soil. 

56 

9 S45 

3.4 

60.0 


57 

9635 

3.6 

15.6 

Humous fOi'est soil. 

58 

9428 

3-1 

47.6 

Humous forest soil. 

59 

9712 

5.0 

0.8 


60 

1 9710 ! 

5-5 1 

0.6 


61 

' 9432 i 

5*7 i 

1.2 1 


62 j 

9471 i 

8.0 

0.0 ; 


<^3 I 

9 799 i 

3-7 1 

1 3:4.4 ! 


64 

1 941S j 

i 2.5 

i 61.0 i 


^5 

1 943:9 1 

1 2.7 

I 6S.4 1 


66 

1 10 000 ! 

6.75 ; 

0.2 

Loamy mould. 

67 i 

10 001 

7.0 

0.3 1 

i Subsoil at deptb of i m. 

68 : 

10002 i 

6.0 

0.7 i 

Subsoil at depth of 2.2 m. 

69 ’ 

10 003 

7-05 

0.3 i 

i Subsoil at depth of 3*5 ni. 

70 , 

10025 

6.5 

0.4 


71 

10 026 

6.3 

0.4 


72 

j 10027 

6.8 

0.2 


73 

1 ib 02S 

1 6.6 

0.2 


74 

I 10 029 

i 

1 6 .S 

0.2 



content of Inimtis increases : the divergence is not great up to 4.5. 
Since soils the reaction of which is more add than P^ 4*5 
whole of rare occurrence, the steeper curve practically serves to 
determine the lime requirement from the quiddy ascertainable value 
in P35. In the case of obvioudy humous soils the flatter curve will 
be suitable for the purpose. 

The lime requirement in kg. CaCO^ on i hectare {3 million kg.) 
is reckoned according to the formula : a x 3 X 1.5 in which a is 
the titration liquid reckoned in cm. on 100 gm. soil. These figures 
hold for heavy soils : for medium soils the value should be estimat- 
ed at about half and for sandy soils at one-third. 

As the series of curves approaches the co-ordinates as asymptotes, 
the questiojis may be put ; What Hme requirement has a soil which 
is in the first place neutral, and in the second more acid than P^ 4.0 ? 
In both cases the curve seems to give no answer. 
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To tHs it may be replied : in tbe case of neutral soils tlie Dai* 
e:uhas.a method must necessarily fail : a highly probable case is 
that in which a soil containing no chalk is agitated with KCT solution 
and shows no acidity that is capable of titration. In such cases 
other methods must be employed. 

In the case of very acid soils the quantities of lime estimated as 
required according to Daikuhara are so large that it becomes im- 
possible on practical grounds to supply the Hme deficiency by a 
single liming. 

From the above considerations the following conclusions seem 
able to be drawn : 

1. If the soil is neutral, the lime content of the soil is to be 
tested either by analytical or geological methods, and accordingly a 
minimum dose given, the amount of which is to be determined em- 
pirically. 

2. In the case of slightly add soils the lime requirement can 
be determined approximately from the given series of curves ; with 
markedly humous soils the flatter curve is employed for the pur- 
pose (8). 

3. With soils that are more add than 4.0, the first thing to 
do is do apply the quantity of lime which is practically possible ; 
after a certain time to ascertain the result by renewed testing and to 
make any further liming depend on these tests. 

I wish here to thank Prof. Dr. Schucht, Prof. Ganssbn and 
Dr. HeI/MERS for the valuable suggestions they have made. 


SUMMARY. 

In completion of earlier investigations in regard to the dependence 
of the Pjj, from the total addity 'b the attempt is made to infer 
the lime requirement of the soil from the P^ determination of the 
soil suspension in o.r m. KCl solution. The dependence of the Hme 
requirement on the P^ is graphically represented: the curve of the 
humous soils is dearly distinguishable from that of the pure mine- 
ral soils and gives for humous soils a lower Hme requirement than 
for mineral soils. 

Max Tr^jneIv, 

The Geological InsUtuU^\~B^Uh,. 
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221. 
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(;) The soils marked a are drawn from humous mould ; those marked with h 
and c come from the subsoil. 

(8) Th. Arndt. Zeiischrift /. Pflam. u. Dungung. Section Year 4, pp. 55-72. 
Arndt states that the Bairuhara method gives too high a value for 
marshland soils. 
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TO WHAT EXTENT IS THE LIME CONTENT AND 
REACTION OF A SOIL RELATED TO THE MANNER OF 

ITS FORMATION ? 

Tlie contro^’eisy as to Low far we are justified in drawing con- 
cltisions as to tlie chemical and mechanical properties of a soil from 
the geological character of its subsoil, is as old as the science of agri- 
cnltnre itself. There w^ere also two schools of thought as to the es- 
timation of the lime-content of a soil from the character of the tin- 
derbing matrix. One school believed in its general application, 
while the other denied it by putting forward generalisations which 
applied only to large areas. 

From a geological standpoint, the principal objection which 
can be put forward against the derivation of the carbonate of lime 
content of a soil from its geological relation to the underlying ma- 
trix, is that, although this may be true in the case of primary soils, 
especially w^hen the length of the weathering action on them is 
known, the^^ occur in much smaller numbers than secondary 
soils. The above statement is also true, if we leave out of 
account, in the case of a large number of primary- soils, the in- 
fluence of climatic changes which have taken place, up to most re- 
cent times. 

Agricultural science was able to prove in the course of the 
last decade (i) that starting with the same rock, different climatic 
conditions produce quite different soils, and that the following rule 
applies : in dry soils the bases remain, in humid soils they are unsh- 
ed out. 

In the humid climatic regions therefore, all piimaij soils must 
either be deficient or get deficient in bases, or looking on it from 
a ■ colloid-chemical point of viewq they, ate, or are getting in, an 
absorptive-unsaturated state, i. e. either have an acid reaction or 
are passing' into acidity. 

However, even a considerable number of secondary soils have 
been and still are undergoing an impoveiishment in bases. 

The base content of. a soil is determined on the one hand by 
the base , content of the original rocks, from which it was ' formed, 
and on the other hand by the time during which the varying clim- 
atic factors have been changing over the same region (2). But 
this statement loses considerably in its general applicability on 
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account of the far-reaciiirig climatic changes which have taken 
place over the whole of our region dtiring the diltiviiiiii, and the 
events since then. The upper layers of the primary soils in the 
htunid climatic zone consist norv of the ftixther sub-aerial develop- 
ments of the then (in diluviiim) existing soils, together with the 
aeoEthic and fltivial deposits of the ice-age. Equalising influences 
caused the prevalence, in this zone, of the brown-earth type, but 
it must be remembered that the duration of these influences is 
still too short to produce a chemically homogenous t>y)e of soil,, 
especially in countries like Bavaria, where the multiplicity of the 
geological strata and the multiformity of the orographic arrange- 
ments and of their relations on a limited space is so veiu^ great. 
The equalising factors are influenced to a great extent by the 
mechanical composition of the soil. 

In considering the strata, which, when looked upon from an 
agricultural and forestr^^ point of view, w^e call soil, we must, among 
other factors, take account of the influence of plants and animals 
on it, and must also not forget the influence exerted by man through 
ploughing, manuring and choice of plants. Correspondingty, the 
deficiency of a soil in bases, will differ according as it is covered 
by plants, and it will depend on the kind of plant, 'whether its 
physical character will aHow' the earth-w’orm to exert its full 
action, and according as man by his ploughing mixes the layers 
of subsoil richer in bases, with the poorer upper layers, and ac- 
cording as he adds, through -manuring, substances rich in bases, 
base-fixing or base-Hberating. 

The last mentioned point, of the chemical changes produced 
by manuring in the soil, has attracted the special attention of agri- 
cultural chemists in the last decade. 

Fundamental researches, as e.g. those of R.. Gaxs (3), explained 
the infliience of different kinds of weathering on the molecular 
composition of tlie zeolithic silicates, and thus gave valuable in- 
sight into the nature of the reactions taking place in a soil. They 
show’-ed that in considering the zeoHthic silicates of the soil, de- 
composable by hydrochloric acid — the aluminium sihcates — 
as chemical compounds, that a soil should be called neutral, whose 
zeolithic silicates .are so composed that to each 3 mols. of SiO^ and 
I mol. ALO3 they contain i 'mol of abase (CaO, MgO, K.O, 
and those are to be considered acidic W'hich contain to every" 3 or 
more mols. of SiO. less than i mol. of a base, and if to every 3 mols» 
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SiO. there are more than i moL A1 O., they are to be considered 

basic. 

On the results of these investigations were asstimed to be based 
the numerous investigations on the chemical reactions taking place 
in, agricultural soils, whose principal object was the elucidation 
of the changes produced in those soils manuring. In all 
these investigations we are dealing with an object with a definite 
geological liistor}^ and that histor\^ left its mark on its chemical 
character and behaviour ; and many a generalisation injurious 
to the science of manuring wns retained in this w^ay. 

The use of artificial manures does not go far back, and in the 
case of Bavaria, certainly not more than a few decades, and the 
amounts used even now’ are comiDaratively small, and some soils 
did not get any artificial manuring until very recent times. They 
have in many cases a t^^pical and ver\’ often an add reaction. This 
ma3^ refer to liea\^- soils. On the other hand, there is at this In-- 
stitute a large number of unfinished investigations on test-field 
loam^^-soils, w'hich have been receiving considerable amounts of 
chemicall}' and physiologically' add manures for a number of years 
and w'Mch even now^ still show their unchanged original reaction. 
Thus, w'e have on the one 'side soils as. e.g., the majority of_ sandy- 
soils poor in bases and many' loamy^’-soils, w%ich on addition of 
large amounts of chlorine-containing or physiologically^ acid-neutral 
salts begin to show’* an acid reaction, which makes them unsuitable 
for the economic growdh of plants, but on the other side w’-e have 
soils which on account of their geologically based physical and 
chemical constitution, not onlj favour prolonged add manuring, with- 
out addition of bases, but even require it. In other words, when 
considering the chemical reactions of a soil the ' geological and agii- 
etilturai ■ aspects must not be omitted. True, in this way’* many a 
getaeralisation in manure-technique would have been missed, but 
on the other hand many geological and agricultural sdentific ex- 
periences, wmiil'd have been gained,, which would have formed a' 
starting point for many^ generalisations which, though 'applicable 
only^ within certain limits, could yet be extended from single ex- 
p'erimental results to all the geologically similar soils. ; , 

These general observations apply to a comparatively large 
number of systematic investigations on the reactions and lime- 
'Tequirements of most Bavarian soils, -carried out at this Institute 
for agricultural chemistry, since 1923, after many years of prepar- 
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atory work. In tlie following pages it w’ill be attempted to give 
account of certain of the results obtained, but before doing this, 
is will be useful to give an account of the procedure of the investi- 
gation, from the taking of the soil-sample up to the investigation 
proper (4). 

The party chosen for supplying a soil-sample, for linie-re- 
quirement and chemical investigation, receives together with a 
guide as to the w^ay the sample should be taken, also a question- 
naire. The questions are put not only from a manure technical 
and plant-organisational point of viewL but also from a geological 
and agricultural scientific point of viewv The completed ques- 
tionnaires are returned simultaneously with the soil-samples, xll- 
ready first experiences have showm that large and small farmers 
alike answered the different questions very unreliablrL and although, 
no doubt, the answrers received do give some information, yet for 
statistical 'purposes even, quite disregarding scientific purposes, 
the material can be used only with great care, if at aU. We 
therefore sought the collaboration of the Bavarian agricultural ad- 
visers, and in the course of the first year w'e managed to interest 
in our w^ork 42 agricultural stations (5), to supply us with soil- 
samples for investigation and in most cases, to answer our ques- 
tionnaire for each soil sample separately. Also in this case it was 
soon found that on the average the answers are suitable only for 
drawing of statistical conclusions, but only in few cases are they 
suitable for scientific use. In most cases special ' stress is laid on 
the manuring and plant-organisation answers, for quite obvious 
reasons, w^hile the agricultural-scientific answers are unsatisfac- 
tory. It ma}^ be that the unsatisfactoriness of the geological and 
scientific-agricultural answers is due to the fact that they are 
given b3" men expecting immediate practical results, or it may be 
due no doubt in mam-' cases, to the ignorance of the soil-forming 
factors and of the disposition of the secondary geological strata, 
which ignorance cannot be dispelled, because of the lack of suitable 
1 : 25,000 maps. 

x\fter this wms recognised, the reporter (F.'Y.) himself attempted 
to obtain, with the help of good geological maps, t\"pical soil-samples 
from different parts of Bavaria, so as to, get the necessary^ scientific 
basis for the conclusions drawn. 

In this way only could the suspicion of a close relationship 
betw^een the chemical, character of a soil and its geological mode 
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of origin be confirmed. These obser\"ations will be given in the 
foEowing pages. 

Each sample received was registered, separated according to 
the size of its particles, and had to undergo a preliminary’ investi- 
gation by different quantitative methods (6). These preliminary’ 
investigations were carried out to gain information as to the general 
character of the chemical reactions of the sample. Xext followed 
the measurement of its hy’drogen-ion concentration, the institution 
of the nitrogen bacteria test, and, if necessary^ the determination of 
its titrational acidity’. 

In the statistical treatment of the 2255 soil-samples received 
from September ist 1923 tEl August 31st 1924 (7), after their 
arrangement in different reaction stages — according to the hy^'dro- 
gen -ion concentrations, as determined in KCl extract — the 
following were the results : 


Tabue I. 

PH 



reaction 

No. of soils 

0! the total 

Below 

4*0 ...... 

. . . . 283 

12.55 

4-5 — 

^ V 0 •••<*# 

. . . . 263 

11.68 

5-01 — 

0 ' ^ 

• ■ • • 175 

7.67 

5.61 -- 

-6.2 

. . . . 410 

T1.18 

6.21 — 

- 6.7 , . . . . 

342 

15.16 

6.71 — 

"^#0* « • • • 

. . . . 281 

12.46 

Above 


. . . . 501 

22.21 


According to this, if we consider only^ the hydrogen-ion con- 
centrations as measured in a KCl extract, more than half of all 
soEs investigated (P® below 4.5 up to P® 6.2) namely^ 50.17 % 
may be regarded as phyrsiologicaEy acid, 13.16 % (P®, 6.21-6.7) 
as neutral and 34.67 % (P^ 6.71 - over 7.0) as alkaline. Almost 
aE soEs with a P® below 6.2 and a number of those with a P® of 
6.2 -“6.7 must on the results of other different investigations be 
regarded as deficient in lime. The great majority of soils of P’® 
6.2 must, be considered as absorptively - unsaturated. 

The' unexpectedty large number of ■ Bavarian soils found to 
be acid and deficient in lime, caused us to investigate their relation 
to' the different geological formations found in the country. This 
appeared' necessary’ in view of the multiformity’' 'of the Bavarian 
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geology, if a general conclusion is going to be drawn, applicable 
to all tbe other numerous Bavarian soils, wMcb, to form a final 
opinion, still required investigation, and if a condusion is going to 
be drawn as to the distribution of the lime-deficient and non-defi- 
dent soils under investigation. 

Investigations were therefore undertaken to determine the 
geological character of the different soils. For this purpose use 
was made of samples of soils taken from the Institute itself, and of 
samples of soils sent in, in exceptional cases, with satisfactoril}’ 
answ’ered questionnaires. These samples, well knowm, were then 
united into definite geological and scientific-agriculturai groups. 
It was thus possible, e.g., to separate out distinct groups from the 
large number of secondar3' groups forming a soil-group in a given 
formation, and this was possible in the case of lower-terrace loamy 
soils, upper-terrace loamy soils, certain diluvial loamy soils of Fran- 
conia, and Keuper-sand soils. It is thus proved that the large 
number of soils grouped under the name general dilmdum '' con- 
tain a whole series of terrace, gravel and moraine soils, that the 
group “ Keuper general ” contains a large number of other soils, 
s, g., upper “ Bunter Keuper 'b uppergy psum “ Keuper 'b etc. 
The lack of more definite information as to the exact place from 
w'hich the soil has been taken, or of the proper geological section 
(profile), caused us, in concluding about each soil, to place it more 
in agreement with the upper members of a formation than 'with 
the lower ones. Thus, while the diversity of the soil material, 
w^ell known, in its geological particulars, diminished considerably, 
the number of sub-divisions of the larger geological formations 
increased considerably. 

After this preliminary segregaton of the different formations, 
each soil of each group was entered in a definite column in a ta- 
ble according to the results obtained in the hydrogen-ion concen- 
tration determination, total acidity and lime requirement, deter- 
minations. In the case of a considerable number of soils they 
could not be placed in any definite geological formation and all 
those were combined, and entered in a column as Soils with no 
definite character (geological). In this way Table II waS' ob- 
tained. 
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The geological character of the soils investigated, in their rehtim 


Musnber 

of ' trnder 3.5 3 . 5 J- 4 *ci , 4.01-4.5 i 4-5i’"5.o ; 5-OX-5.5 


Heactloii Groups (pH) 
S.SiH.o i 6 . 01 - 6.5 i 


Samples ; : ' I I ' ; ■ ; ' 

:xc. % l:so. ^ % : No. ' % , No. : % ^ No. , | No. : % | No. ' % 


Genera! aUtvjitim 

aS 








1 

L 7 

2 

3.5 


3-3 

I 

1.7 

4 

; 

5.9 

{a] Garden sells ..... 

67 


~ ^ 

- 

“ 

I 

x -5 

3 

4.5 

5 

7 5 


10,4 

14 


River sells 

ri 

, — 

— 

— 

— 

X 

5 ■ 

1 

5 

1 



5 

3 

^4' 

el 

General dilui'iun: 

610 

— 



- 

21 

35 

52 

^•5 

41 

6.7 

98 

j 6 :£) 

143 

->3J j 

ifl;' Diluvial ioa.m 3 .... 

44 

- 

- 

- 

— : 

- 


3 

6.8 

5 

TI,4 

21 

47.7 

9 

304 

Bilm'ial loams over 3 .iio- 
cene ......... 

; 17 

— 


-- 


1 


3 


I 


5 


1 


\c} Boess 

20 

i - 

~ ' 

- 

— 

- 

- 

- 

— 

- 

— 

- 

- 

1 

J- 1 

i 

(4} Doess Icaxas ..... 

3 S 

i - 

- 

- 

— 

- 

- 

— 

— 



6 


5 

16 1 

(^} Diluvial sands .... 

10 

: ~ 

— ^ 

- 

— 

I 


2 

- 

I 


I 

- 

2 

- 

if#) Keceat moraiii gravel 
soils 

5 


— 

— 




- 

— 

— 


— 




|g) Loam over feigh-ter- 
races .... 

31 

' — , 

— ■ 

— 


2 

3.2 

10 

32.3 

4 

is.g 

10 


5 

! 

i 6 t 

P) Loam over low-terra- 
ces 

5 

; — 

— . ■ 



— 




— 

__ 


— 


— 

ii) Soils of recent valley - 
terraces . 

6 

i _ 

— ‘ 





_ 




__ 

— 

— 


— 

{hj Higli-mooi soils .... 

9 

1 

~ 

1 

— 

X 

- 

I 

- 

I 

- 

- 


4 


|l| Lew-moor soils .... 

' 21 

: — 

— 

— 

*— , 

- 

- 

, — 

; — 

: 


i 5 

34 

i 

1 2 

! 10 

General Terf^^rv 

yy 


^ — ■ 


— 

2 

2.6 

7 

; 

3 

3*9 

: : 

18.2 

16 

m.S 

A' 

la) Tertiarv* sands .... 

;i 20 








__ 



I 

: 5 

1 I 

5 

3 

15 

4 : 


{b) Flysch of tlie lower Alps 

i' ^ 

; — 

' — . ■ 



— 



; - 

“ 


i j 



. y»i 

|c| BTacSdsfa-raolasse . . . 

3 

- 

; - . 

- 

, — ' 

X ■ 


. I 

1 _ 

: 

— 

- 

1 

1 

“ ' 

j'll) Miocene fresli -water lime 

i ^ 

: 

- , 

- 

— 


- 

; 

, — 

i 

1 - 

— 

; ~ 

1 — 

- 

General Creimeous ..... j 

' 4 

! : 






' 

, — 

I 

: — . I 

1 



1 ^ 

3 J 

— 

1 

■-^1 

fa| Lower chalk 1 

7 

— i 

- i 


— ; 


- 

; ^ 

i ; 

i 1 

— 


— 

1 

— 1; 

General Jurassic ‘ 

1 49 

: — . 

— ^ 



: 


; ^ 

i 



i 

! ‘ 


4 

, . 

fa) Middle Oolite. .... 

1 32 


— i 

— ' 

- : 

— 

- 

"i 


- _ 


j _ 


5 

M 3 j 

{h) tffwex Oolite (dogger) . j 

IS 

: — 

— : 

— ^ 

— 

— ! 



; _ 

— 

: 

1 


t 

"I- 

(r) Lower Oolitic iron sand- i 
steme 

: 8 

— : 

! 



' 


— 

1 

— 

I *_ j 



i 

3 

i 

{ 

— 

^ h 

fi 4 ) Lmss ; 

1 45 

1 , ^ 

— i 

— ; 

— 1 

~ : 


1 

K,- 

1 ' „ j 


— 

1 — 

7 

M-' 

1 

'(«! Alp-c»vermg Icmms. . \ 

1 84 

' 1 

i 

— : 

■— : 

II : 

73 . 1 1 

1 

' 6 ' 

' 7^ 

6 

7.J 

20 

1 

! 3 J .9 

1 1 

3* 

35.x j 
! -1 


J 
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ti) ike hydfOgefi4on concentration, total acidity and lime requirements ''See fA^er'i. 
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TABLE n. 


Reaction Oroups (Rh) 


[.fl-4.0 4.01-4,5 , 4.5i''5.o : 5 . 01 - 5.5 : 5.51-6.0 j 6.01-65 1 


No. ' % ; No. ; % 1 No. ' % I No ; % i No. % 


si 9 ■ 5 ' ^4 \ ^ \ 4 \ \ & \ 17 \ 


:t:c veilc.w Keupiei, 


— i I ; — 3 


I,*: Upper red Kenpperlett. 


i Stuben and Burs sand- 


5.0 3 i 7.51 4 i 2 ' 5.0; II I 27.5! 13 i 3**5 L 


(f) Blasea and Plat ten sand- 
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Recent igneous rocks .... 




General Frimary rocks . . , . , 2S0 


{(3) Granite ; 25 


( &) Gneiss and GHtmaersdiiefer 


SoMsiromxaaniireexperimeats li 12 


Soils witb no deinlte . . . . ' 525 


geological cliaracter . . . . iq6 
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. : ! ! 1 ! ' , 
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: ; I ' i I I I ■ 

I ; j i i -3 '71 I 26 I 40 
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j 23 ! 7 
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Total acidity (DaifcuJiara) in 100 gms. 
of mte soil 


iyime reqniremeats 




I03S lyTEiizc.iTioxAi. AssoeiATioys 

Tile results show that, the nnmbei of soils which can be 
deliiiiteh'" grouped as a geological unit is very large, when compared 
EUth the few less known soils of secondary members of those units. 
This strikes one especially in the case of diluvinm where notice 
6io completely known soils and only 201 soils with single separation. 

The following considerations apply to the numbers on the left 
side of the table. 

It is especially' important to notice and to remember the se- 
ries of numbers .given under the heading '' The total number of 
investigated soils. '' This shows a slow' rise up to 5.0, then a 
distinct decrease (8), then again a rise up to P^ 7.0, and again a 
deci“ease. 

If we compare with this the numbers in the coliiimi '' Soils 
with no definite character 'b we see something very similar. From 
these and other investigated series of soils the following may be 
concluded, iliat a considerable number of investigated Bavarian soils 
are neutral to iveak acids, and acid to strong acids and that only 
about ii third of them are alkaline to strongly alkaline. Comparing 
with these two series of numbers those in the columns '' general 
diltmum 'b '' general alluvium 'b '' general tertiary ” and “ general 
Keiiper 'b and taking into account only relative numbers we no- 
tice a fair similarity between all of them. 

These relations can be well illustrated by curves (9), In the 
ctin^e-table shown in fig. 26I theabcissae represent the steps of 
while the ordinate represents the percentage of soils of The total 
of ail soils'' (curve a), soil without definite geological character " 
( 5 ), “ genneral diluvimn {c), '' general Keuper " general primary 
rocks '' (£’), recurring in each P^ group. The very nearly parallel 
character of these curves is unmistakable. From this we may derive 
the following rule that, the fact of a soil belonging to a certain geolog- 
ical formation, e.g. '' diluvium 'b '' Keuper 'b aUmnum " indi- 
cates nothing else but our ignorance of that soiL An exception is the 
weathering soils of primary rocks represented in our curve table (fig. 262) . 

These soils coming principally from the Bavarian forests and 
from the Fichtelgebirge are principally weathering products of gra- 
nite and gneiss, and partly of rocks yielding as their weathering 
products syenite, diorite, diabase and other lime containing sub- 
stances. The cun^e shows in any case • that the majority of soils 
derived from primary rocks are acid and only a small number of 
them is neutral or weakly alkaline (10). 
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With these series of numbers of only generalh- geologically 
known soils, were compared those of soils belonging to^ secondam' 
members of forinatiotis. What strikes one looidng at the table, 
is the comparatively small number (total) of those soils known. 





« Fig. 261. — Curve-Table I. 

a = — Total for ail soils. 

b Soils -witli no definite geological cSiaracter. 

0 — . — . _ . Soils 0f general diluvium. 

d =—■<■• — Soils of general Keuper. 

e == ~ X — X — X Soils of general primarj* rocks. 


In a few cases as, in the case of low-terrace soils '' newer 
valley-terrace sods ”, “ brackish molasse ”, miocene 'fresh-wa- 
ter lime ”, '' lower and upper gypsum keuper ” and niaii^^ other 
series, the ntunber is at first so very small that they' do 'not indi- 
cate anything at ah. In other cases, on the other hand, there is 
a definite tendancy noticeable, the number-series .become shorter 
and closer and are limited only to a certain quite definite and 
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typical region, similar to tie case of general primary rocks 
Several of tiese typical series of ntimbers are represented in 



Fig. 262. — Curve-Table II. 


Fig. 262. — Curve-Table II. 

d =: — Franconian diluvial soils. 

b = ^ Soils of Mgb-terrace loam. 

™ . Alpine pasture soils. 

i =, — ,, — Xfiass soils. 


e X — Blasen and Platten sandstone soils. 

curve-table II. Onlrr the most numerous soil-series were represent- 
ed : “ diluvium soils in Franconia ” («), " Mgb. terrace loams ” 
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(h), '' Alpine pasture soils '' {£:), Liass '' (d) and '' Blasen and Plat- 
ten sandstone ” (e). True, the curves in the case of the “ alb-covering 
soEs which are only slightly homogenous, and in the case of the 
diluvial soEs coming from difieient parts of south-middle Franconia, 
and in the case of the partly meadow* and partly 'arable loam 
soEs of the Bavarian upper-terrace stiE extend over a considerable 
area, yet in distinction to the curves in curve- table I, show’ a 
rapid rise and a typical culnnnation. 

heaving out of consideration the error due to carbonic acid, 
the foEowing can be said : 

The FrmtconiaM diluvial soils extend over the range for 

4.51- 7.0, with a culmination at 5.51-6.0. The sloping branch on 
the alkaline side of the curve would in the case of a largern um- 
ber of soEs be steeper and come to an end betw^een P^ 6. 5-7.0. 

The Mghderrace loany soils ' lie between 4.01-4.5 and 

6.51- 7.0 with an apparent double culnnnation at between 4.51 
and 6.0. Also in this case wre should get a steeper curve on the 
alkaline side, E dealing with a larger number of soEs. 

The Alpine pasture soils lie betw’een 4.01-7.0. The cul- 
minating point of the cun^e is between P® 6.01-6.3. The left acid 
branch of the curve seems to be greatly influenced by carbonic 
acid (see note 8). The point of origin of the curve should realh* 
have been on the abcissae betw’een 4.5 and P® 5.0. 

The character of the curve for the Tiass soEs in the 
right of the co-ordination system, should correspond very nearly 
wdth the actual facts, although a larger number of soEs would 
probably cause a narrowing to the right. 

The fairly large P® region betw’een 4.01-7.5 is occupied by the 
Blasen and Flatten sandstone soils with their maximum value 
at 5,51-6.0. It may be that in the case of these sandy-soEs as 
in the case of most of such geological soEs their rather wide P® re- 
gion ma.5' represent also the effects of manuring, for it is a fact that 
farmers on sandy soEs use much more artificial manure than farm- 
ers on loamy soEs, and moreover slight amO'Unts of ■ manure have 
a considerable effect in a chemical sense, on sandy-soEs, 

In segregating the different series of geoIogicaEy simEarly strati- 
fied soEs it is not only important to take account of the manur- 
ing, and it must be pointed out ■ not only that of light soEs, but 
also to a less extent also that of heavier soEs, and also the mode 
of ciEtivation in connection with its usage. It is quite probable 
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that the considerable disttibtiti,ot 3 vdtHn wide regions, wMcii 
is e\4deiit on the curve-table II. is due to the different use of the 
soils there shown. Already’ R. Gaxs (ii) believed it to be prob- 
able that the non ploughed soils, e.g. pasture-land, passes sooner 
into a state of absorptive-unsaturation, than those soils where 
ploughing produces an intermixing of the upper layers, poorer 
in bases, vith the lower ones which are richer in bases. That in 
this way a , constant bringing upwards of the bases takes place, 
i. €., a kind of renewal may be true, although it still requires prov- 
ing ill the case of certain kinds of soils,' as could be done in the case 
of the Upper-Bavarian arable and pasture lands. 

It should be pointed out that in considering fig. 262, it 
must be remembered that though every possible precaution was 
taken to investigate qualitatively each soil as to its mechanical 
agreement with geologically similar soils, it is possible that several 
geologically not quite similar soils were placed together, which, 
although showing the same or very nearly the same geological or- 
igin, differ, however, in the size of their particles. 

These differences are in many cases caused by differences of 
slope, as was described hy W. Ko:eHNB and H. Niklas (12) and 
which is of primary importance in the separation of the different 
classes of soils. 

The w^eathering, progressing as it does, in the direction of slope, 
.and wMch constantly exposes fresh amounts of base, together with 
the washing action of water and the deflating and accumulating 
action taking place more particularh'^ on slopes, must be considered 
as ver5’' important factors in determining the size of the particles, 
and by this means influencing the reactions of the soil. 

Important results are obtained not only from microscopic 
rock analysis but also from soil analysis. 

Equipped with those methods of investigation w^e had, in sev- 
eral cases as e.g. in the case of the heterogenous covering soils and 
in the case of the partly loamy and partly sandy 'Franconian dilu- 
vial soils, to undertake yet another separation. 

In our opinion, such a procedure would enable scientific con- 
ckisions to be drawn as to the relation between the lime-content and 
reacti on-char acter of a soil and its geological mode of origin ^ or its 
underlying matrix, mid also with the help of advanced cartography 
of scale 1:25,000 or 1:5000 and reaction analyses, to apply the 
comlmiom arrived at to geologically and agriculturally similar ' soils. 
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There is no doubt tliat taldng all necessari" rjrecaiitions in forming 
general conclusions, it wonld'then be possible to indicate practical 
lines along wMcli further manuring should take place (13;. 

From further vcork^ carried out since September 1924, on the 
reaction character of Bavarian soils, the following may be concluded 
that the true A.lp-covering soils, which are recognised onw with 
difficult}' by man}', on account of their showing all transition stages 
of the weathering products of Franconian dolomite and of other 
Jurassic members — are typically deficient in lime and are of neutral 
mostly of acidic character j and that the poverty of the clover, Maza- 
gan vetch and especially of lucerne is due to this deficiency. They 
contrast very strongly in this respect JLith the different Jurassic weath- 
ering soils, which in many cases adjoin them. Similarly, the more 
sandy or loamy middle Franconian diluvial soils are concentrated in 
a comparatively narrow region of acid reaction, and finally the loamy- 
soils of the Upper-Bavarian '' high-terrace '' differ from the soils of 
the netcer “ valley-terraces '' and partly from those of the ‘dower-ter- 
races '' in that they have in the majority of cases a weakly acid to a 
strongly acid reaction. 

In recent times investigations were begun on the reaction char- 
acter of the dilmial loamy-soils and Mocene-saiid and gravel 
l3'iiig in the Tertiary' belt south of the Danube. The similar in- 
vestigations of the pre\ious year indicated a considerable helero- 
geiiit3' and a distribution over a large region (see Table II), The 
results obtained could not have been used as evidence for two rea- 
sons, because the number of soils iiwestigated was far too 

small, and secondly, because the soils investigated were, geologic- 
ally considered, of w too heterogenous character. Tliis year's 
investigations on these quaternary sods, after separating out the 
deeper layers of a Liass character, show'ed mostly an add reaction. 

In the end, such systematic treatment of the results obtained 
in the geological investigations of geologicall}^ typical series of 
soils, will enable us, through careful formation of generalisations, 
to advance the knouiedge of the chemical behaviour, which is of 
such great importance to agriculture. 

The amount of care to. be exercised depends upon whether : 

(1) in taldng the sample, attention was paid to the agricultural 
and manure-technical, as w'eU as to the plant-orgamsation ' side ; 

(2) attention w^as paid to , the geological section (profile) and 
thus to the mode of formation ; 


S — Agr. ing. 
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(3) tlie soil is horizontal or whether inclined and in what 
direction ; 

(4) in summing tip the results of the investigations on the 
cliemical character attention was also paid to the differences in 
the analyses of the different sods, which often occur even in limited 
spaces. 

Only if and when all these points have received the attention they 
deserve, are we entitled to apply deductively , the conclusions arrived 
at in the chemical investigation of geologically homogenous series of 
samples, to corresponding kinds of soils. From otir experience we 
advise very special care in the treatment of samples supplied. 
Such sysiemaiically carried out investigations will give for homogen- 
ous series of soils, a typical series of numbers lying within a constant 
and Imiited P® region. In this vray it will be possible to prove 
the existence of many other acid soiI--t3^pes, in which the base- 
deficiency is geologically and agriculturally caused, which showed 
itself, may be, far a long time in bad harvests or Ume-defioiency, or 
may have existed for a long time in a latent state and became active 
only through the use of an unsidfable artificial manure. The recog- 
nition of these facts will put in their proper place the v^ry general 
statements as to the injurious action of acid manures. 

H. IsiKUAS and F Vogee (reporter), 

InsiituU of Agfictiliural Chemistry^ 
of the High School of Weikenstephanu 
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(S) We iifiTe to deal here with the indiience of carbonic acid. The induence 
of carbonic acid is strongest in the region of 6-7, although it is felt 
in the region 5-7. 

{9) In drawing the cur^^es we always used the upper value of the P^ inteiwal, 
from table II, as the abscissae, tlius, e, g., for P® 6.01-6.5 we used 6.5. 
In this wai" the cniwes represent the ht'drogen-ion concentration in water 
extract. It is worth noticing that the shifting caused by tlie ciin-es in the 
coordinate system affects unfaTourabiy especiaEy the cinwes or the acid 
soils. 

(10) These obsen-atioiis are in agreement with the exhaustive investigations 
on the lime- content carried out at the central agricultural experimental 
station Munich in the years 1S92-96, and which was then under the di- 
rection of SoxLETH. The results then obtained show in the case of 
nearly all soils of the Bavarian forest, dehciency in carbonate of lime. 

(11) loc. cit. 

112) ioc. cit. 

(13) H. Miklas in the explanations to the Miihldoii section of the geological 
map of Bavaria (i : 25,000) p. 82, has drawn conclusions from the re- 
sults of the chemical investigations on the soils as to the their lime re- 
requirements, and he and W. Koehxe — the latter from the results of 
borings — concluded that the soils of the Pietenburg level require lime 
urgently, wliile those of the younger Inn terrace do not need liming. Ex- 
cept the recognition whether a particular soil requires liming or not, 
a decisive factor in the choice of a manure is the reaction character of 
the soil. It would therefore be of great importance to the scientific 
adnsers of the practical farmer if they could indicate, on the basis of 
a knowledge of the reactions of certain widely distributed soils, the best 
manures, i. e., yielding optimum results for a given soil. 
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THE CLASSIFICATION OF SOILS ON THE BASIS ’ 

OF ANALOGOUS SERIES IN SOIL FORMATION. 

The problem of the classification of soils, the history of which is 
almost as old as the history of soil investigation itself, has not yet reach- 
ed a satisfactory solution. In particular, it is not yet completely 
resolved by the Russian pedologists, though the latter proposed sev- 
eral schemes for classification of soils. Among this classification 
two were of greater importance in the development of soil investi- 
gations in Russia, those of Prof. N. Sibirceff (1895) (i) and Prof. 
K. Geinka (1902) . (2) The classification of Prof. Sibirceff is based 
on the principle of zonality, that is on the factor characterizing their 
geographical extension on the surface of the globe. The classifica- 
tion of Prof. Geintka is constructed according to the factor of hu- 
midity, because he considers that moisture is the pre-eminent factor 
in soil formation. 

Prom personal investigations and analysis of material collected 
by Russian pedologists, it was possible for the author to establish 
that soils form several genetically independent divisions, whose soil- 
formation is quite specific. Within the limits of every division the soil 
passes a determined cycle of development — progressive — till 
the moment of maximal expressiveness of its properties and — re- 
gressive — from the moment of its beginning to decompose into more 
simple integral parts. The fundamental stages of this, cycle are call- 
ed types. In the first instance can be named four divisions : thermo- 
genic, phytogenic^ hydro genic, and halogenic. In the best investigated 
phytogenic division found in the temperate zone of the globe, the 
process of the evolution of soils is conceived as follows : 

In the first stage of development, in desert, we have a crust weath- 
ering in different, stages of decomposition, not at all subject to the 
influence of the phytosphere and only in a slight degree to that of. 
the hydrosphere. In the next stage, iii the zone of half -desert, the 
soil-cover is represented by a type with scarcely marked morpho^ 
logical signs — grey-soils, in which the soil-formation is expressed by 
washing out of easily soluble alkali-salts, some alkalisation of al- 
kahne-earths and insignificant accumulation of organic matter. There- 
fore a difference between the soil and the material rock is observed 
in the chemical composition only; as to the morphology, there are 
scarcely visible signs of difference. Further, in the zone oidry steppe. 




Sketdbi Map of tke soil-cover of tlie worMj after Prof. K. B, Glinka, 
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we meet ricJi brown and nut-brown soils, in whicli tlie process of soil- 
formation is expressed by alkalization of alkaline-earths, especially 
in the form of carbonates, which form a distinctly marked alltivial 
horizon. At the same time a visible accumulation of organic matter 
is observed, the soil begins consequently to acquire a definite struc- 
ture consisting of three horizons. 

The next, black-soil zone, with fertile chernoziom, is characterised 
by the full alkalization of carbonates of alkaline-earths and the max- 
imum accumulation of organic matter. In this stage the soil is at 
the height of its properties, power and productivity. With this stage 
finishes the first — ^progressive — period of history of the develop- 
ment of the soil. After this period in the development of soil begins 
the second stage — that of regression and dying away. This period 
begins with the grey forest, nut-like soils, which form generally, as a 
consequence of the development of forests on the black soil. At the 
same time, in consequence of more mobile combinations, the process 
of humification nearly stops ; the former stores of humus are alkalized 
by the soil solution, continually streaming downwards, because, in 
consequence of the setting free of absorbed Ca, the humates become 
mobile and are drawn away by soil-solutions into the depth of the 
lithosphere. With the decomposition of organic matter its protecting 
and conservative influence ceases, and an energetic process of further 
weathering of mineral substance of the soil takes place ; it consists 
now in transferring the oxides deeper into the ground. The car- 
bonic acid, set free in abundance by the energetic mineralization of 
organic residues, probably plays a great part in this last process of 
ash-like soil formation. This process in course of its development leads 
the soil to the conclusion of the cycle of its evolution — poor ash-like 
soils (podsol), when aUmore or less mobile substances are removed and 
only the inert silica remains in the composition of the soil mass. Such 
a soil cannot be a source of food material for herbaceous plants, ex- 
cept the simplest forms. It is suitable for trees, which obtain food 
material from the deeper layers. An analogous cycle of develop- 
ment of the soil-cover is to be found in every division of sofl-fornaatidh. 
For instance among the salted soils of the temperate zone the 
sion of halogenic soils consists of six types, which in their mor- 
phology, chemistry and distribution are quite analogous th ® 
mentioned types (3). It is possible to observe the sarhe series in 
soils of the torrid zQn.% laterites. Notwithstanding the 
scarcity of investigations in this zone, it is quite established that, the 
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process of soil formation in tliis region begins and finishes by types 
quite analogous to the corresponding ones of the temperate zone (4). 
Finally the same is to be observed in the hyirogenic division of bog-soils, 
distributed in the cold zone. 

The author's classification (tab. i) has for basis those analogous 
series in soil formation. Its highest classification unit is the soil di- 
vision. The characteristics of those divisions are : 

1. Thermogenic division. Distributed in subtropical, tropical 

and equatorial regions of the torrid zone, independently of the quan- 
tity of precipitation, that is to say, in half-desert, savannahs and 
forests. The prevalent factor of soil formation in this zone is the high 
and constant temperature, favourable to a rapid and complete (to 
the formation of CO J mineralization of organic residues and increas- 
ing the energy of chemical weathering of mineral substance of the 
soil. Enriched by CO^, the soil solutions bring about rapid and ener- 
getic hydrolysis of silicates and alumino-silicates and remove not only 
the bases, but also the silica (quartz-silica excepted). As products 
of weathering, the hydrates of the oxides of iron and aluminium chiefly, 
also and TiO^ are accumulated and form the greatest part of 

the soil mass. As admixture, there are found grains of quartz, kao- 
linite, and incompletely weathered residues of minerals of the mother 
rock. Under the influence of high temperatures the oxides of iron 
dehydrate and pass into the form of less mobile anhydrates, iwiie 
especially, which causes the prevalence of a red colour among the soils 
of the given division. The intensity and the character of this colour 
varies in accordance with the content of iron in the maternal rock. 
The soils of the given division, as well as of aU those following, are 
formed on all kinds of rocks, eruptive and sedimentary,, in the primary 
and secondary (alluvial, eolik) layers. If the process of soil forma- 
tion is of long duration the lithosphere can be penetrated to a very 
considerable depth. 

2, Phyto genic division. Distributed in aU regions of the temper- 
ate zone, independent of the amount of precipitation. The predom- . 
inant factor of soil formation is the vegetation, causing considerable 
accumulation of decomposed organic matter in the soil. This accu- 
mulation is the result of insufiBcient energy in the decomposition of 
organic matter, owing to the cornparatively low annnal temperature 
and a long period of winter rest, during which the biological processes 
in the soil are intermped. The organic colloidal complexes (humates), 
absorbing the alkalized bases,; hinder the process of weathering of 
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almrdco-silicate substances of the soil, already delayed by tbe moderate 
temperature and the feeble activity of tbe soil solution. The accu- 
mulation of tbe most characteristic part of this soil, the decomposed 
organic matter, in consequence of its feeble stability, takes place only 
in external horizons of the mother rock and the process of soil forma- 
tion does not reach a great depth, 

3. Hydro genic division. Chiefly distributed in the cold region — 
tundra and the adjacent part of the forest zone — but occurs in 
other zones also, if the special conditions of relief cause the stagnation 
of surface water, or the rise of soil water. The prevalent factor of 
soil formation in this division is the water, which acts directly, causing 
a heightened hydrolitic decomposition of the alumino-silicate part of 
the soil and indirectly forcing the air out of the soil and causing 
anaerobic conditions. Under the influence of water with carbonic 
acid in solution an energetic hydrolysis is produced which sets free 
large quantities of the elements of the silicates, as well as of organic- 
mineral substances. Therefore the marshy horizons have always, 
even in tundra, an alkaline reaction. Under the influence of alkaline 
water solutions, containing bicarbonates, the weathering of alumino- 
silicates takes place and brings about the formation of clays and ac- 
cumulation of alumina, while the bases and oxides of iron are alkalized. 
The mobility of the chemical combinations of iron is quite evident 
in this case, because in the bog soils there are conditions suitable for 
the formation of protoxide of Fe combinations. Consequently in 
the bog soil there occur a whole a series of chemical compounds of 
iron, unknown in other soil types, among them : vivianite, sulphur 
compounds, FeS, FeS^ (pyrite, marcasite), FeCO^, At the same time, 
in consequence of imperfect aeration, the decomposition of organ- 
ic matter proceeds very slowly and remains unfinished. It results 
in accumulation of a great quantity not only of humus, but also of 
carbonized organic matter, preserving traces of organisation. 

4. Halogenic division. The principal factor of soil formation 
in this division is the saltness of the mother rock, or to be more exact, 
the content of the absorbed sodium in its colloidal part. This salinity 
can be of different origin: geological (sea-sedimentary), as well as 
that of soil (salt soils). When the rock is impregnated with sodium 
salts, an absorption of it takes place by colloidal complexes of sodium. 
Then, after the washing out of the rock or the salt soils of easily sol- 
uble salts, begins the alkalization of absorbed bases, during which 
soda is formed by the process of exchange of absorbed sodium for 
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calcium of CaCOg (5) , The enrichment of soil solutions by soda makes 
them a very energetic reagent, producing first the alkalization 
of decomposed organic matter and then of oxides, both being in the 
alkaline solution in the form of zole. Penetrating through cracks and 
capillary vessels into the depth of the rock, they form not far from 
the surface, an alluvial horizon, overfilled with colloids, which in the 
dry state forms distinct prismatic or pillared pieces, and when moisten- 
ed swells, becomes water-tight and creates on the surface of the soil 
the conditions of temporary saturation. In consequence of very un- 
favourable physical properties of the soil, of a considerable alkalinity 
of its external horizons and of the presence at a slight depth of easily 
soluble salts, the vegetative cover Of halogenic soils is, as a rule, poor 
and sparse, the accumulation of decomposed organic matter insig- 
nificant, the greater part of it beingimmediately alkalized into the allu- 
vial horizon. Being bound by its origin to a particular property of 
the mother rock, its salinity, which depends upon the origin of 
the rock and can be met everywhere, the halogenic division is 
intrazonal. 

Nevertheless, as the salinity itself of the mother rock, especially 
the secondary one, arising during the soil formation, takes place more"^ 
easily in the conditions of a hot and dry climate, where evaporation 
prevails over precipitation, those soils are mostly distributed in 
steppe and half-desert regions. 

Such are the properties, origin and distribution of the fundamental 
divisions of soil formation. Between them there may exist, and really 
do exist, intermediate divisions , uniting fundamental properties of 
the two, though in a very changed form. Those divisions are : 

5. Thermophytogenic division. It consists of the little investi- 
gated yellow-brown and reddish-yellow soils with low content of 
humus and considerable quantity of oxides. Distributed in South 
Europe (France), Japan, South-Eastern United States. They are 
united by Prof . Guinka in one group, to which he gives the name of 
yellow soils (6), Their types are not yet investigated even approxi- 
mately. 

6. Thermohydrogenic division. To this division belong half- 
bog aud bog soils of equatorial, tropical and subtropical regions, very 
Httle investigated. 

6. Thermohalogenic division^ To this division belong the Sal^ 
soils of the torrid zone, whose morphology, chemistry and geography 
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are, from the point of view of contemporary pedology, as little in- 
vestigated as those of the previous divisions. 

8* Phytohy Erogenic division. To this division belong the soils of 
the forest region of the northern part of the temperate zone, from the 
sward-soil to the ash-like and, in particular, the meadow-soil. The 
process of soil formation in this division, owing to the especially 
favourable properties of the zone in question for the settlement of 
tree-vegetation, progresses very rapidly and we often meet there its 
last stages, the ash-like (podzol) soils. 

9. Phytohalogenic division. To this division belong slightly al- 
kaline soils, intermediate between phytogenic soils and alkaline. 
They form types quite analogous to those of phytogenic soils. 

10. Hydrohalogenic division. Includes salt soils which are formed 
where the conditions of the relief allow the soil water to approach 
the surface, so that its evaporation from the surface becomes pos- 
dble. If the soil water contains in solution a considerable quantity of 
mineral salts, those salts are concentrated on the surface of the litho- 
sphere in gradually increasing quantity. As a rule, in those soils the 
upper horizon is saturated with easily soluble salts, and the lower 
horizon has the characteristic of swampness. 

The ten enumerated fundamental and intermediate divisions of 
soil formation embrace, as it appears, the whole number of soil- 
bodies formed on the surface of the earth in conditions of plain, as 
well as of mountain relief. Only in regard to the last, the possibi- 
lity is not excluded of classifying the group of soils, known as high- 
mountains soils, into a separate division of orogenic soils, quite inde- 
pendent of others. It might be done in course of time, after investi- 
gation of mountain soils in a greater number of regions. 

The soils of divisions in the classification table (Table I) form the 
horizontal rows. Every division is divided into six types and those 
types form the basal units of the soil cover. The types are analogous in 
aU the divisions and therefore they form the vertical rows in the clas- 
sification system. Consequently, every type Kes at the point of in- 
tersection of the two coordinate divisions and series. In the total, 
with II divisions, 66 types find their natural place in the table. TJieir 
existence is theoretically quite possible ; in fact, only 4a have been 
at present investigated. 

The characteristics of the prindpal types described are as fol- 
lows. 
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1. Tliermogenic division. 

T. A. Red soil of the tropical half -desert. Is characterized by insig- 
nificant thickness of alltivial horizon (B = 6 cm.) (7), yellowish- 
red colour, slightly foliated structure and friable texture. Under 
the above mentioned horizon lies the alluvial horizon in separate 
patches, more often a whole layer of lime and gypsum ; effervesces 
on the surface with HCl. Described up to the present only in the 
halfdesert of North Africa(in Algeria) by the pedologist DraniCin ( 8 ) . 

T. B, Red soil of arid savannah. Hor. B. about 25 cm. thick, 
brown-red, structure very slightly shown as a thin crust on the sur- 
face. Hor. C. mostly compact, structurless lime flag. Efferves- 
ces on the surface with HCl. Distributed in arid alf a {Stipa tenacis- 
sima) savannah of North Africa. 

T. D. Red-soil Laterite. Consists almost exclusively of one hor. 
B, characteristics of A and C. very slightly shown and their nature 
has been very little studied. 

The thickness of B is very considerable. Nevertheless we have 
no exact kiiowledge of it in the conditions of the primary layers of 
the soil. The colour of the horizon varies : red, crimson, orange, 
downwards generally yellowish, upwards tending to a brown tint. 
Structure indistinct, cloddy, texture friable, spongy or cellular. The 
type described distributed in all subtropical, tropical and equator- 
ial regions of the world ; nevertheless, its characteristics and nature 
from the point of view of genetic pedology are almost unstudied, 
in particular it is even unknowm, whether it is formed under the her- 
baceous, or under the tree vegetation. 

TE. Degraded red-soil. Hor. A, 20 cm. thick, of brownish-grey 
colour, friable, in the lower part nodular structured. Hor. B, 20 cm. 
brownish-orange, indistinctly nodular in structure. Hor. C, 35 cm., 
orange with brown or tawny-brown spots and veins, cloddy, 
dense. Under it lies the hor. B of the former red soils. Described 
by Prof. Zacharorr in Georgia near Batoum ( 9 ). 

TF. Ash-like red soil, Hor. A, 4 cm. thick, straw-colored, grey, 
friable, structureless ; hor. B, 30 cm. thick, in the uppper part whitish, 
slightly nodular in structure, friable, in the lower part whitish-yellow 
structureless, compact; hot. C, 40 cm. thick, dark brown with red 
spots, structureless, dense. Under it lies the hor, B of the former red 
soil. In hor. B and C occur Ortstein particles. Described by Prof. 
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Zacharoff in Georgia near Batonm, but tbere are indications, as to 
its distribution in many parts of the torrid zone. 

II. Phytogenic division. 

PA. Grey soil. Hot. A about 30 cm.' tHck, ligbt-grey with wbitisli- 
yellow, or brown tint, scaly in structure, with a great number of in- 
sects and worm tracks. Hor C 50-100 cm. tbick, wMtisb, very dense, 
carbonate in upper part, in lower part bas veins of gypsum. Effer- 
vesces on the surface. This t3^pe is zonal in the half deserts of the tem- 
perate zone and is distributed in iSpain, Turke34 East-Transcaucasus, 
Persia, Turkestan, Mongolia, the Far West of the United States, Bra- 
zil and Argentina. 

PB. Brown soil. Hor. A, 30-40 cm. thick, brown coloured, slightly 
foliated in upper part (AJ more dense and sHghtly vertically clefted 
in lower part (A,). Hor. C, 50-60 cm, tinck, whitish, strongly' carbo- 
naceous. Usually effervesces in hor. G. Is zonal in South part of 
arid steppes of temperate zone and is distributed in South-East of 
European Russia, in Kirgis-district, Hungary and Mongolia. Its 
distribution on the other continents has nor been studied. 

PC. Nut-brown soil. Hor. A, 60-70 cm. thick, nut-brown coloured,’ 
in the upper part (AJ slightly foliated, in the lower part (A^) more 
dense, roughly cloddy with distinctly shown vertical clefts. Hor. C, 
sharply shown, pre-eminently carbonaceous, but frequently contains 
gypsum. Carbonates mostly as completely formed units, most often 
as white masses. Effervescing as usual in hor C. Zonal in northern 
part of arid steppes of temperate zone. Distribution : Hungary, 
Roumania, South Crimea, South-East of Russia, Southern part of 
Western Siberia to Altai, vSouth Transbaikal and Manchouria'. 

PD. Black soil (chemoziom), Hor. A 70-100, even to 150 cm. thick, 
in upper part (subhorizon A^) black with greyish or nut-brown tint, 
granular structured, in lower part ( A^ beginning at the depth of 40- 
50 cm.) of lighter nut-brown colour and cloddy-prismatic structure ; 
gradually passes into themext hor. often ih tongues, or in streams. 
Hor. C is rather distinctly shown, consists of sharply formed limy 
concretions. Effervesces in C. Zonal in northern part of steppes of 
temperate zone, distributed in Poland (Galicia), Htinganq Rou- 
mania,, European' Russia, West "■Siberia to Baikal, ■ South Transbaikal, 
United States of America (on the prairies) plateau of the Far West, 
and in Argentina. ' ' ; ' ■ , ’■ v;--.,, 
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PE* Grey nut 4 ike soil Froin above, a forest cover 2-5 cm. tHck, 
imder it the hor. A 25 cm. thick, gre^’', finely nodular in structure. Hor. 
B 20-30 cm. thick, greyish, or ash-brown with grey silica and dark 
humus patches ; of coarse nodular structure, becoming coarser to- 
wards the lower part. The surface of nodules is mealy, silicious, speck- 
led. Hor, C to 100 cm. and lower, reddish brown, very dense, 
with vertical clefts and dark brown streams over them ; 200-120 cm. 
deep, frequent limy concretions. Distributed under leaved woods 
in zone transient between foiests and steppes — • in Eurasia : Poland, 
European Russia, West Siberia to Baikal. 

BE. Ash 4 ike soil (Podzol). From above, a forest cover to 5 cm. 
thick, underneath, hor. A 10-15 cm. thick, light-grey, thinly granular, 
friable. Hor, B, 15-25 cm. thick, whitish or completely white, slight- 
ly foliated, light with misty-brown Ortstein particles. Hor. C, reddish- 
yellow, wdth numerous Ortstein particles, very dense, mostly structu- 
reless Distributed in forest districts of Enrasia, on other continents 
unstudied. 


III. Hydrogenic division. 

HA. Tundra soil Hor. A-3 cm. thick, grey-brown, consists of 
humus partly, with some decomposed plant residues. Beneath it 
lies the hor. G (10) 8-10 cm. thick, of dove-grey colour, very sticky* 

It is distinctly separated from the hor. A and D by a yellowish- 
brown ochreous layer 2-3 cm. thick. Hor. D is compact, brownish- 
grey, not flomng. At a depth of 79 cm. the permanently frozen layer 
is often found. This t^qpe forms the soil cover of the dry tundra, 
but its nature and the conditions of its distribution have been scarcely 
investigated. Described in the tundra of Asiatic Russia by Profs* 
SuRACHEKF (it) and Dranicin* 

HB. Half-bog soil Hor. A to 20 cm. tliick, brownish-black, more 

or less turfy, distinctly separated from the underlying layer. Hor. G. 
of varied tliickness cm. and more), dove-grey with greenish 

or bluish tint, with brown and rusty spots and veins. This type is 
usually considered as intermediate between marshy and not marshy 
soils and has been very little investigated. Largely distributed in 
the tundra and in the north part of the forest-zone. 

HD* Bog soil Hor. A 80-90 cm, thick, in upper half brown- 
coloured, turfy, in the lower (subhor. AJ, black, rich in decomposed 
organic matter, abruptly passes into the nesrt layer. 
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Hor. C, of varied thickness, greenish or bluish, with a great 
number of patches and veins of hydrates of oxides of iron, largely 
spread in tundra and in the forest zone. 

HE- Ash 4 ike bog soil. Hor. A, 20 cm. and more thick, black, half- 
turfy, in the lower part somewhat lighter coloured and less turf}^ 
Hor. B, 20 cm. thick, dirty-grey, with dark humus patches and com- 
pact Ortstein particles, 1-2 mm. in diameter. Hor. G, sticky, dove col- 
oured or greenish, with rasty spots, veins and Ortstein particles. The 
common type of soil-cover in the north part of the forest zone of Eu- 
rasia. 

The soils of the hydrogenic division have been in general very 
little investigated and the types HC and HE were hitherto unknown 
in this division. 


IV. Halogenic division. 

GA. Dry salt soil. No hor. A. On the surface of the hor. B a 
very dense porous crust, smooth from above, as if polished, divided 
by a net work of clefts into parquetry-like partitions. Downw^ards 
it acquires a rather distinct scaly and flaggy structure The w^hole of 
hor. B is 10 cm. thick. Hor. C, without signs of infiltration, gradually 
passes into the hor D. Effervesces on the surface. To this type belong 
the dr3^ salines — takyri — (in Eirgiz) of the semi deserts of 
Turkestan. 

GB. Prismatic alkaline soils. Hor. B, 1-7 cm, thick, light-brown, 
leafy structure, friable, porous. Hor BC, 10-15 cm. thick, breaks 
into pieces of prismatic form, which are easily divided into small 
clods. In colour, light tawmy-brown, is a little darker, than the pre- 
vious la3"et, better shown on the sides of the prisms. The density of 
hor. BC is considerable. Hor. C contains veins and patches of salts 
not effer\^esciiig, Effervesces from the surface. Hor. BC mostly does 
not effen^esce. Distributed in the south of the arid steppe zone 
of Eurasia among the light-brown and partly brown sods. 

GC. Pillared alkaline soils. ■ Hor. A of insignificant thickness 
(1-5 cm,), often completely missing, light-browm, chestnut coloured, 
or tawmy-brown, porous, always covered from above by a thin 
{1-2 mm.) crust, which cracks on drying into small potyhedrical flags. 
Hor. B 2-15 cm, and more thick, light whitish, mealy, distinctly 
foliated horizontally Hor. BD distinctly separated from the previous 
one, very compact, dark nut-brown, falls to pieces in the form of 
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pillars with a rounded top, 8-13 cm., high and 4-5 cm. thick. Down- 
wards, lior. B grows ' gradually hghter becomes cloddy, nodular in 
structure and passes imperceptibly into C. Hor. C. distinctly alluvial, 
speckled with patches and veins of chlorides, sulphates and carbonates. 
Effervesces in hor C. Distributed in the region of nut-brown and brown 
soils of the steppes zone of Eurasia. 

GD. Black pillared alkaline soils. Hor, A 6-12 cm. thick, black- 
coloured, foliated, friable. Hor, B 1-6 cm. thick, sometimes absent, light- 
gre}^ or whitish, distinctly lamellar, porous, rather dense, Hor. 
BC 55-60 cm, thick, in the upper part consists of very compact poly- 
hedrical pillars 10-15 cm. high and of the same thickness, with rounded 
tops. The colour of the pillars is intensely black, but from above and 
along the cracks they are covered with a thin whitish crust. Down- 
wards, the hor. BC gradually grows lighter and in patches and ton- 
gues passes into C. Its structure is here nodular. Hor. C has dis- 
tinctly shown signs of infiltration, as spots, veins and concretions 
chiefly those of lime. Effervesces at the depth of 35-40 cm. Distri- 
buted in the black soil zone of Eurasia. 

GE. Nodular alkaline soil. Hor. A 10-20 cm. thick, dark-grey, 
generally structureless, rarely feebly foliated, rather friable. Hor. 
BC 50-60 cm. thick, composed of dark nodular clods with spariding 
sides. Hor. C carbonate, structureless. Pound only in the north 
part of the black-soil zone of West Siberia, where it is considerably 
distributed. 

GE. Ash 4 ike alkaline soil. Hor. A 17 cm. thick, in the upper 
part dark grey, deeper grey or whitish, friable. Hor B 11-25 cm. 
thick, compact, pillared, almost white, in the upper part finely foliated, 
in the lower part containing small brown clods. It contains many. 
Ortstein particles especially in the lower part. Abruptly passes into the 
nest horizon. Hor. BC 25 cm. and more thick, dense, dark, greyish 
and rusty-brown, falls into pieces of prismatic form, contains a great 
quantity of ochreous spots and grains. Hor. C structureless, rich in 
ochreous-rusty accumulations (Fe^O^ . H^ . 0 ) . No effervescence. 
Distributed chiefly in the zone between forest and steppe, under birch 
and aspen forests, but also in the steppe-zone in low-lying areas. 

The soil types in their turn are divided into smaller dassiflca- 
tion units: (i) subt3q)e, (2) group, (3) variety. 

The subtype characterizes the degree of the soil-forming process 
in the given type ; the character of group depends on the structure 
of the mother rock ; mriety depends on the composition of the fine 
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eartli of tlie soil. In consequence, it is possible to continue tbe clas- 
sification scheme in that way. (Tab. No, 2). 

As no detailed appreciation of the proposed classification is en- 
tered into (12), we will only note the advantages which it has in 
comparison with the other existing classification of soils. 

(1) It is genetic in the literal sense of this word, because it is based 
on the difference in the genesis of soil, while the greater part of other 
classifications proposed by Russian pedologists are geogmfhic, as 
they took for a basis the distribution of soils. 

(2) Being very simple, it is at the same time sufficiently wide and 
comprehensive, including a considerably larger number of types than 
has been described until now. Moreover it can be extended, or shortened 
without any difficulty, so that an augmentation or a diminution of 
the number of divisions and even of rows will produce no breaking 
either of principles of construction, or of the scheme of the classifi- 
cation itself. 

(3) The disposition of soil under the form of a periodical system 
shows which t3q)es are not yet described, evokes the necessity 
of searching for them and gives the possibility to foretell their 
nature. 

(4) The important advantage of the proposed classification is that 
it gives the possibility to adopt a conventional designation of soils by 
alphabetical symbols under the form of soil- formulas. We find that it 
is unnecessaiy’' to stress the importance of introducing into a concre- 
tely-descriptive classification the designation of described bodies 
by formulas. In Russia, particularly, has been felt long ago the 
inconvenience of the designation of types by composed words, which 
often becomes not a designation, but entirely a description of the 
soil. It appears also, that the same inconvenience is felt by Western 
European and American pedologists, who begin to use for designat- 
ing certain types the foreign names. Therefore the introduction 
of an international language into soil-investigations becomes a press- 
ing necessity. The simplest and most intelligible language in science 
is that of formulas. The principle of the construction of soit-formulae 
on the basis of the above mentioned 'Classification ^ is very evident. 
As was already shown the symbols of a type are twO' (in the interme- 
diate divisions three) letters : a letter of the division and that of the 
series. The addition of the index i, 21, 3, to the letter of the series 
designates the subt3q>e. The group is designated by small letters 
a-/ and the genesis of the mother rock by the addition of the index 

; ' , 9 — Agf^ ingL^ ^ 



Type Brown Nut-Bro%vn | Black soil Grey nodular soil Ash like soil Bog-soil 
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i“7 to those letters. The variety is designated by the figures 1-4 
in front of the letters (the figure i is omitted). 


Formulae : 


designation ; 


2P3Cb3 
2 P,D,b 
PHF3a3 
2TFd, 
GCb, 

4PHF3C, 

EHGAbg 


Clayey, dark nut-brown soil, on the carbo- 
nate fine-earth diliivium. 

Clayey, common black soil on a carbonate, 
fine-earth loess. 

Toamy, ashy-soil, on a alumino-silicate fine- 
earth morena. 

Clayey, ash-like red soil, on an alumino-sili- 
cate, crystalline skeleton roek. 

Loamy, pillared, alkaline soil on a sedimen- 
tary carbonate fine-earth rock, 

Sandy ashy-soil, on a quartz-sandy fine- 
earth, eolic rock. 

Clayey chloride-sulphate, salt soil, on a car- 
bonate, fine-earth alluvium. 


The above formulae, already simple, can be further simplified 
in accordance with the character and object of the investigations. 
In a brief description it is enough to mention the t3q)e and the variety, 
for instance, 2PD= Cla^’^e^^ black soil, PF= ctyfish-soil, etc., without 
indicating the subt^ype and the group, which requires a more thorough 
knowledge of the soil. 


Summary. 

1. The soil is a particular body of nature, extending Hke a fine epi- 
thelium over the surface of the lithosphere and forming the pedosphere, 
a particular cover of the terrestrial globe. The pedosphere is the exte- 
rior horizon of the lithosphere, modified by the mutual interaction of 
the atmosphere, biosphere and hydrosphere, 

2. The soil is a product of the action of soil-forming agents, to 
which it is bound by functional dependence. 

3. There are four fundamental soil-forming agents : 
atmosphere, biosphere and hydrosphere, the first being passive and the 
three others active agents of soil-formation. 

4w The various modifications of The ' agents ' themselves , as well 
as their combinations is the cause' of variety in soh-formations. 
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5. This variety is largely’’ connected with, the external conditions, 
the principal of which are the relief and the duration of the influence 
of soil-forniing agents {the age of the soil), 

6 . In different climatic zones of the world all the agents enumerated 
are not equivalent and the dominance of one of them over the others 
is quite obvious. In the torrid zone the chief soil-forming agent is 
the atmospherBy in the temperate zone the bio-y or to be more exact, the 
phytospherBy in the cold zone the hydrosphere, the litosphere being an 
intrazonal agent, 

7. In accordance with the dominance of one or other agent, it is 
possible to establish four fundamental divisions of soil-forniation : 
thermogenic, phytogenic, hydrogenic, halogenic and six intermediate 
divisions. 

8. Within the limits of every division the soil passes through a de- 
finite cycle of development, progressive y -until the moment of maximum 
expression of its properties and, regressive, from the moment of its 
beginning to decompose into more simple integral parts. The funda- 
mental stages of this cycle are called types, 

9. The type is the fimdamental unit of the classification of the soil- 
cover. 

10. The t37pes in all divisions are disposed in analogous series, 
which makes it possible to construct the classification of soils on two 
coordinates, similar to a periodical system. 

D. Viubnsxy, 

Karkow. 
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Abstracts and Literature. 

Soil Pliysics, 

Some Factors influencing tlie Impermeability of Soil. 

Botkin, C. W. Paper read before the New Mexico Association of Science. 
(Chemist, Agricultural Experiment Station, State, College New Mexico). No- 
vember, 1924. 

A new cause for the infertility of certain lands has been discovered. 
This cause is impermeability to irrigation water. Such infertile soils are 
hard and dry a short distance below the surface even though water is held 
on the laud for several days. This condition develops in some irrigated 
soils, which were formerly fertile. The soils are not deficient in plant 
food, but tend to accumulate alkali, since the irrigation water evaporates 
without percolation. 

It was thought that the impermeability might be caused hy defloccula- 
tion of the soil colloids produced by basic exchanges in which sodium and 
potassium of the irrigation water displaced calcium and magnesium from 
the soils. The soils w^ere found to be high in calcium and magnesium and 
the ratios of divalent to monovalent bases in the irrigation and drainage 
water were not such as to stiongty support this hypothesis. 

Sodium chloride, sodium sulphate, and sodium silicate caused soils 
to become practically impermeable. Aluminium sulphate, tannic acid, 
calcium acid-phosphate, ma^esium sulphate, manure, and g3^sumwere 
found to assist the penetration of water into the impermeable soil. The 
respective efficiencies of these materials, when one-half of one percent, (one 
per cent, of manure) was mixed with a one foot column of the soil of low 
permeability, are represented by 4, 15, 17, 20, 22 and 23 ; where 36 represents 
the number of hours in which a one foot colunm of the untreated soil 
took in the first six inches of water. The maximum permeability obtain- 
able with aluminium sulphate required between 0.5 and 1.75 per cent, of 
aluminium sulphate for the four soils studied. Very small amounts of 
aluminium sulphate caused marked improvement in permeability, indicat- 
ing that impermeable soils may be profitably improved by treatment with 
aluminium sulphate. The increased permeability secured by aluminium 
sulphate was proved to be practically permanent. Aluminium sulphate 
up to 2 per cent, was not toxic when mixed with the soils studied, but be- 
came insoluble, displacing calcium as sulphate and bicarbonate. 

After a five month's irrigation test the soils treated with aluminium 
sulphate had a porosity suggesting that gas might have formed in the soil 
and subsequently left in solution in the percolating water. The loosening 
effect of aluminium sulphate may be mechanical, similar to the baking 
powder reaction in the making of bread. The persistence of adsorbed 
air was found to be a factor in causing the impermeability of some dry soils. 
The cementing effect of calcium carbonate and other materials in solution 
in the irrigation water, where the soil moisture diminished to a very low 
value, was another factor contributing to the impermeability. 

The study of permeability is being continued, X. 
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Erosion and Surface Run-off Under Different Soil Conditions. 

I>ia;Ky, F. L. and MinxER, M. F. Missouri Agriculmral Experiment Sta- 
tion, Research Bui. iVo. 63, pp. 50, 1923. 

Seven plots, each one-eightieth of an acre in area, were laid out on a 
phase of the Shelby loam soil. The slope of the land averaged 3.68 feet 
per htmdred. At the lower ends of the plots were concrete tanks for col- 
lecting the mn-off. and eroded soil, which were determined after rain. The 
results of these esperiments showed that grass or clover land absorbed 
much more water than cultivated land. Beep plowing (8 inches) was 
only slightly more effective than shallow plowing (4 inches) in preventing 
run off and erosion. The surface inches of rainfall absorbed by uncropped 
land, or land in a cultivated crop like com, was practically constant from 
year to year, even with considerable variation in the annual precipitation. 
The character of the rainfall largely determined the amount of soil erosion. 
A heavy rain was observed to remove more soil within a few hours than 
was lost during a whole year when the rainfall was well distributed. The loss 
of important nutrient elements from the soil through erosion may often 
be more serious than the loss through the removal of crops. The use of 
a cropping system that includes sod crops a considerable portion of the 
time, is the most practical means of reducing erosion on rolling land. 

Atohors. 


Methods of Investigation of Soil Moisture. 

Kachinsky, isr. A. 2 Ed. Moscow, 1924. 

The soil as a body created by several natural processes, is composed 
of separate, more or less strictly differentiated parts or genetical horizons, 
and sub-horizons differing in their physical and chemical structure. The 
regulation of moisture properties depends, besides other factors, upon phys- 
ical, chemical and other properties of the soil, inasmuch as these proper- 
ties are different in separate horizons or even sub-horizons. The moisture 
wiE be more or less individualized in them. Therefore it is expedient 
to investigate the moisture regulations of the soil and its other properties 
according to the separate genetical horizons. 

It may be supposed that in separate genetical horizons moisture must 
vary slightly and change graduaEy, and vice versa, in passing to the next 
horizon the change might be more drastic. This can be proved by observ- 
ation. The following table No. i shows clearly that fluctuations of soil 
moisture are greater between different horizons, than between measurements 
belonging to the same horizon. 


Bate of observation 

1 Depths of genetical horizons of the soil 

24-XII-1922 

iA 3 - 26 cm., 

|A--36c3ii. 

Bi-SQcm. 

1 j 

Bi-5oaiiJ 

1 

B2-54Cm. 

Bi2-73cni. 

B 3 - 76 cm. 


5 . 6 % 

5-0% 

9.1% 

9 . 3 % 

11 . 0 % 

12 . 2 % 

1 

13 . 8 % 
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This is partictdaiiy evident in relation to moisttire when estimated 
for every cm. of soil depth. It appears that fluctuations in the upper hor- 
izon of sandy clay soil of a woodland soil are about 23 times less than in 
passing from this upper horizon to the next sub-horizon of the first conden- 
sation (Bj). likewise the fluctuations in are 20 times less then when 
passing from Bj to B.. Finally, for the two last sub-horizons (Bg and B3) 
this relation is 9. 

The same Mnd of fluctuations, according to genetical horizons, are 
shown in their moisture equivalents. 

It is evident that one has to study soil moisture along genetical 
horizons. 

The maximum hygroscopic qualities and the moisture equivalents 
of soils change also rather abruptly according to separate genetical hor- 
izons. As both those properties serve as tests for valuation of the observed 
absolute data for soil moisture as to its utility for plant growth, we have . 
to value these absolute data separately for each sub-horizon. This 
valuation might change the whole picture of moisture distribution, as the 
valuation might seem to have been made out according to the absolute 
dat^ only. 

Therefore, it must be assumed, that data for soil moisture, especially 
those concerning soils, strictly differentiated into their genetical horizons, 
have been obtained and arranged according to the generally recognized 
methods, without reference to the properties of separate genetical horizons. 

The investigation on the vigour of the spreading capacity of the root 
system of rye, oats, and grasses, according to the different genetical hor- 
izons and sub-horizons of a sandy clay soil (of a woodland soil) shows that 
although the depth of the root system may be more than one metre, the 
chief mass of roots (about 90 %) is concentrated in the upper arable strata. 

In reconciling this fact with observations of soil moisture on field 
plots occupied by those plants it must be pointed out that soil moisture 
is used by the roots of plants up to the full depth able to convey moisture 
by capillarity, but primarily the upper arable strata are exhausted of 
moisture. If the soil is subsequently moistened on the surface, a dry stratum 
can remain at some depth, whereas this depth and the extent depend 
upon previous dr3ring and upon the amount of subsequent atmospher- 
ical precipitation. Author* 

S o i 1 C h e m i s t r y : 

Chemical Properties of Soil* 

BEaTRAND, G. and Mokragnatz, N. Sur la presence generale du Nickel'; 
et du Cobalt dans la terre arable. Annals of agfonomi&cd science, May-June, 
p. '167 to 171.T925. 

The authors have found from 5 to 39 mgm. of nickel and from traces 
up to 12 m^. of cobalt in the soils of France, Germany, Italy, Den- 
mark, Serbia, Rumania, independent of their geological origin. 

Granitic sands appear to be the poorest. 
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The ratio Nickel to 
regularly from 2 to 8. 


Cobalt, is generally from 3 to 5, but varies ir- 
Pierre I/ARue [Gurgy sur Yonne), 


Determination of Phospliorlc Acid. 

BoischoT, P. Influence des sels de calcium sur le dosage volumetrique de 
Tacide phosphorique, Annales de la Science agmnomique. May-June, pp. 199- 
202, Paris, 1925. 

The quantity of free HgPO^ can be determined in liquids containing 
mineral acids, even in the presence of lime salts, b}" titration with alkaline 
liquid, using helianthine and phenolphthalein. 

Helianthine will indicate the quantity of alkali necessary to saturate 
the strong acid, plus that necessary to saturate the first acidity of H3 PO4, 

The change to phenolphthalein will indicate the quantity of alkali re- 
quired to saturate the strong acid, plus that needed to saturate the H3 PO4. 

Pierre Larue [Gurgy mr Yonne). 

The Chemical Nature of a Colloidal Clay. 

Brai>FIELI>, D, Missouri Agricultural Ex-periment Station, Research Btil- 
letin No. 60, pp. 60. 1923. 

The fresh subsoil of Putnam silt loam, the predominating prairie soil 
of North-East Missouri, was suspended in five parts of water by stirring, the 
coarser material settled by gravity and the finest colloidal material was 
separated by means of a centrifugal force of about 30,000 times gravity. 
This fraction was unusuaEy high in Al^ O3 and Ee. O3, almost ah of which 
was soluble in hot HCl, which indicated that the colloidal fraction might 
be made up largely of the completely broken down end products of weath- 
ering, viz., colloidal Al^, O3, O3 and SiOa- A synthetic mixture of 
these colloids having a chemical composition similar to the natural colloid 
was prepared and the physico-chemical properties compared, Catapho- 
resis studies showed that the natural colloid was negative and that the 
synthetic mixture was positive. The migration velocity of the natural 
coUoid was decreased by traces of acids and increased by traces of alkali ; 
larger amounts alkali caused flocculation. In no case was the direction 
of migration reversed. The synthetic colloid had a much stronger buffer 
action than the natural colloid, due apparently to its high content of free 
Ala O3. The natural colloid was flocculated most readily by polyvalent 
cations in an acid medium. The synthetic mixture was more sensitive to 
polyvalent anions and to alkalis. Analyses were made of the fractions 
of each colloid soluble in dilute acid, and in dilute alkali. The differences 
were marked throughout. All data obtained indicated that the natural 
colloid was a complex alumino-silicate, rather /than a mixture of the sepa- 
rate colloidal oxides. 

Author.' . 
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Tfie Examiiiatioii of Peat Materials. 

Bachnowski, a. F. (Bureau of Plant Industry, United States Department 
of Agriculture) . Journal of xigricultural Research. VoL XXIX, No. 2, pp. 69-83, 
blMograpliy. Washington, D. C, 1924. 

During the past few years investigations have been made regarding the 
diferent kinds of peat, and their position and arrangement relative to 
one another in different parts of the country. 

From the results so far obtained it is concluded that an adequate 
description of peat land must recognize : [a) the differences in type of 
plot and the profile deposition of the material ; {h) the water level in rela- 
tion to the surface zone of oxidation and the lower zone of reducing action ; 
{c) the nature of the subsoil and the water supply affecting the quantity and 
character of salts, such as lime, iron, sulphur, etc. 

The results obtained with 20 different kinds of peat indicate the suit- 
ability of methods of foodstuff analysis for the investigation of qualitative 
differences in sedimentary, fibrous and woody peat materials. The value 
of these methods is limited, but they show that a close connection exists 
between the botanical and the chemical composition of the main groups of 
peat. The chief 'groups of organic compounds may be correlated 
with structural differences in the profile of peat deposits ; the progress 
of the decomposition in drained surface peat soils may be followed, and 
the degree of chemical alteration taking place in the layers of peat below 
the water level may be determined. 

The analyses show the wide differences in agricultural value of the 
several kinds of peat. W*. S. G. 

Removal of Lime from the Soil. 

Demouon, a. Decalcification des sols. Laon, Bull. Ass. d’Anc. SUves — Institut 
National Agronomique, pp. 185-187. Paris, 1925, 

Arable land loses every year from 600 to 1000 kg. of lime (CaO) per ha. 

Fertilizers, in particular slags, add lime but^onl}^ in small quantities. 

The treatment of weeds with sulphuric acid increases acidity. 

The treatment recommended is that with ground chalk in amounts of 
800 to 4000 kg. per ha., rather than with free lime, the use of which causes 
the acid reaction to change to a caustic alkaline reaction. 

From the physical point of view, lime and chalk have great capacity 
for flocculating clay, then come calcium nitrate, potash salts, ammonium 
salts and lastly soda salts. PiEkrb Lartib {Gurgy sw Yonm).^ 

Quaternary Alluvial Deposits, 

DBMOroN, A. Sur la texture des limons quatemaires et des sols qui en d^- 
rivent. Academie des Sciences, meeting of 9 March, Paris, 1925, 

This paper dealt with samples of clay from the North of the Oise at 
Montbrehain, Bohain, BelHcourt and I^equehart, lying on brick eartb and 
tiien on ergeron to a depth of 120 to 150 metres. 
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The meclianical analj^sis by levigation (■Elopeck3' metliod) is as fol- 
lows : 



Sand 

I Sand 

Silt ' 

Silt 

Clay 


0.4 mm. 
to 

! 0.3 mm. 

! to 

0.05 mm. 

' to 

0.02 mm. 

' to 

from 


0,2 mm. 

1 0,05 mm. 

0.02 mm, 

i 0.005 nim. 

■ 0,005 mm. 

Arable land 

7*7 

12.7 

44 ! 

30.6 

2.1 

Brick earth i 

4.4 1 

8.6 

45-7 1 

29.6 

10 

Efgeron 

5-0 i 

S-3 

4S.0 

2S.2 

8.8 

Red clav ' 


10.2 

46.1 

I 31.S 

1 7.2 

Plastic clav' 

0.8 

! 

10.9 

16.3 

1 2S.9 

1 41-9 


Plastic cla3" is Tertiar^^ (Sparnatian) . The origin of ordinary clay 
must be connected with this formation and not with the sands of Taoii 
and Fere. 

The washing out of lime from the surface la3^ers of arable land has 
allowed the removal of cla3’'. The plasticit3^ of this soil is due, not to 
the proportion of plastic clay but to the large proportion of fine cla3-^s. 

Pierre Tarxje {Gti/rgy sur Yonne). 


Composition of Brick Earth. 

Demoeon', a. C. R. Siir la constitution chimique de la terre a briques. 
Ac($d&mie des Sciences, Paris, 1925. 

The author has compared brick earth and ergeron, belonging to the 
diluvium of the North of France. 

He has found no difference, except perhaps in the colour and the 
proportion of iron oxide, which is respective!}’* from 0.79 and 1.35 in 
brick earth, as against 0.45 and 0.90 in the underlying ergeron. 

Tinionite investing the sandy elements constitutes a stain which 
is fair!}’* easil}’^ washed out by water. 

There are no bases as in loess, no free aluminium, nor laterite for- 
mation. Hence, a simple phenomenon of the washing out of lime followed 
by oxidation of iron through atmospheric agenc}^ 

Pierre Tarue {Gurgy sur Yonne). 

■Easily Soluble Calcium of the Soil in Relation to Acidity and Return 

from Liming. 

■ BXJEEY, F. L- Soil Science, Vol. SVII, pp. 213-228, 1924- 

Comparisons were made between the amotmts of calcium present in 
different forms in soils and the results obtained in the field from applica- 
tions of Hme. No definite correlation was found between the calcium 
content of the displaced soil solution and the need for liming. This was 
due in part to the great variation in the soil solution under different con- 
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ditions. Tlie calcmni soluble in 0.04 N' carbonated water, averaged only 
553 pounds per acre in the soil from seven experiment fields in Missouri 
and Wisconsin, where good returns were obtained from liming. The 
amount was 810 pounds per acre as an average of seven soils that did not 
give good returns for liming. Since the average acidities of these two groups 
of soils were approximately the same, the soluble calcium seemed to be 
a more accurate index to the need for lime than the acidity. Soils of ap- 
proximately the same acidity varied widely in their soluble calcium con- 
tent. Marked increases for lime occurred chiefly on relatively infertile soils, 
but one infertile soil high in soluble calcium gave only, slight returns from 
liming. The carbonated water extracted on the average 0.33 per cent, of 
the total calcium in the soils studied. Author. 


Base Exchange in Soils. 

HiSSiNX, B. {Trmis. Faraday Society, see Zeitschrijt fur Pfianzen Erndhr. 
und Bungling. 4 A, 1925, 137 (Ber Sattigungzustand des Bodens. A. Mineral- 
boden (Jonhoden). 

Certain acid radicals are known to be absorbed by soil more readily 
than others. Treatment of soil by acid (I) removes absorbed bases, 
(II) may eventually destroy soil colloids, (III) only in extreme cases des- 
troys structural minerals. Evidence is given in favour of removal of 
acid radicals, by formation of insoluble salts rather than by adsorption 
(B.USSBUU and Prescott). Only those jadicals are removed which form in- 
soluble salts with one or other of chief soil bases. The cycle of changes on 
adding a salt of one of these acids is, base exchange — liberation of free add 
— formation of insoluble salt. 

Experiments show that the oxalate radical is only absorbed in the 
presence of a high concentration of Ca. Soils previously extracted with 
HCl show no absorption, because insoluble Ca oxalate cannot be formed. 
Soil phosphates are more soluble in short time extractions of mineral 
acids than in 24 hour extractions. 

The normal cycle of changes is, easily soluble phosphates dissolve in 
acid — sparingly soluble Fe and A 1 brought into solution later — preci- 
pitation of insoluble Fe and A 1 phosphates. The 'amount of phosphate 
absorbed by soil from a solution of NUg HPO4 in var5dng concentration of 
HNO3 increases to a maximum and then falls off as the concentration of 
HNO^ increases. 

The effect of non-diffusible AJ ion is shown by the distribution of H 
and anion concentrations in a system composed of soil in a diffusion capsule 
with dilute add inside and out. H ion concentration increases outside 
and anion concentration inside. The same effect is produced with ^oil 
saturated with acid, with salt solution as a supernatant liquor. 

On the basis of such observations, the toxic action of aluminium salts 
is explained as a result of high H concentration in the cell sap and high' 
anion concentration in the surrounding soil, with consequent interference 
with the transpiration current and intake of nitrate, etc. T- E. 
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Absolute Capacity, for Air and the Degree of xAcidlty, of Forest Solis. 

Knaph., K. and Neiiec, A. Sur la relation entre k capacite absolue de 
Tair et le degre d’addite des sols forestiers. Acadimie des Sciences, Paris, 

1924. 

The nature of forest soils depends not only on the mother-rock, but 
also on the t^'pe of trees grown. 

The authors made more than a hundred phj'Sicai analyses in the for- 
ests of St. Mark^'ta, Jindriche and Zavratec-Tremosnice in Bohemia, 
all on primary strata. 

They determined the acidity by the potential hydrogen (inverse Ph) 
and the absolute capacity’ for air, that is, the total volume of the pores 
of the soil which, after saturation of the soil by water, still remain filled 
with air. 

Amongst conifers : fir, spruce, pine, from 40 to 90 years old, the 
Ph varies from 4.5 to 5, and the air capacit}^ from 14 to 38. 

Amongst deciduous trees ; beech, oak, ash, the P^ varies from 5.7 
to 6.7 and the air capacity from 23 to 45 per cent. 

In 'mixed plantations of deciduous and resinous trees, for example 
beech spruce, spruce and oak, intermediary figures are obtained. 

The absolute air capacity of closely planted trees with non-deci- 
duous leaves is lowest and decreases with the increase of acidity of the 
soil. 

If the plantation is thinned out, the capacity becomes higher. 

In the soils of deciduous forest plantations, the absolute air capacity 
is higher than for the fix and the spruce. The soils are less acid. 

Pierre Tarue {Gurgy sur Yonne), 

Experiments on the Control of Wart Disease of Potatoes by Soil 
■ Treatment, with Reference to the Use of Sulphur. 

Roach, W. A,,Geynne, Mary D. Brieruey, W. B. and Crow^o^her, 
Annals of Applied Biology 1925, XXII, 152-190. 

On light sandy soil contaminated with S3nachytrium, it is possible to 
obtain a clean crop of a susceptible variety of potato by incorporating 
about 12 cwt. of ground sulphur per acre into the soil. On heavy soil 
up to 2 tons of sulphur per acre is required to destroy the fungus. These 
amounts are considered uneconomic on a field scale. P. H. H. Gray. 

The Injurious Effect of Excessive Liming -on Podsol- Soils in con«- 

nection with the Peculiar Character of the Biological Processes t 

taking place in such Soils - 

TiNum, A. Transactions of the Institute of ^Fertilizers, No. 26, p. 1-143 
Moscow 1925. 

In order to investigate the causes of the injurious effect of excessive 
amounts of lime introduced into the soil, experiments were conducted in 
1923, in addition to those made in 1922. 
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Plant experiments were made with three different classes of soil. 

(1) With a light loam soil, considerably deficient in bases, in which the 
injurious effect of excessive amounts of calcium carbonate has been demon- 
strated by the plant experiments of 1922. 

(2) With a medium loam soil, near to the soil first mentioned, but 
containing more silty particles, with regard to the degree of saturation 
in bases. This class of soil was experimented with for the first time. 

(3) With a heavy loam soil, somewhat deficient in bases where, ac- 
cording to previous experiments, excessive amounts or lime did not cause 
any injury. 

The experimental work of the year 1923 was directed to the investiga- 
tion of the same factors as the experiments of 1922. The products of 
biological processes were examined in the presence of different amounts 
of lime and without hme ; the Hme in this case was applied always in the- 
form of CaC03. The products just mentioned are : ammonia, nitrates, 
nitrites, humus, soluble in water and lime, soluble in water. 

In addition, the hydrogen ion reaction was accurately recorded. 

The investigations were carried out in pots during the vegetative pe- 
riod of the plants (clover, mustard, vetch). The products, soluble in wa- 
ter, were extracted from beneath the plants, often at the beginning of the 
experiment, and more rarely later on. The extraction was made with 
water, and the washings were directly analysed. 

The extraction of the products, soluble in water, was made as follows : 
— The pots had an opening at the bottom, which was covered with an 
asbestos disc, through which pure liquid could pass. 

At certain intervals a number of these pots was watered from above, 
care being taken that the plants should not be injured. The quantity of 
water was calculated so that one-tenth part of the soil by weight was ex- 
tracted and transferred to a special receptacle, from which the drainage 
water was taken for analysis. In addition to the series of experiments 
bearing on the question as to the effect of different amounts of lime, other 
experiments, were conducted. In one of these series of experiments the 
main object was to discover the effect of ammonia. In this case, the salts 
of ammonia were introduced into the soil in the presence of i % of lime 
as well as without lime, in order to trace the connection between the high 
concentration of ammonia and its injurious effect. Such a connection 
seemed to have been demonstrated by our experiments of 1922 (these 
: experiments showed also large amounts of nitrites in the washings). 

In this case also, account was taken not only of the decrease or the 
increase in crop yield, but also of the products obtained by the analysis 
of the 'drainage water. 

Further, in a third series of experiments, investigation was made as 
to the influence of other cations upon calcium, in the case of injurious ef- 
fects. In order to balance the exclusive effect of calcium, we have so far 
experimented with potassium and sodium on the basis of past experiments 
with potash, large amounts of which did not produce any injury (according 
to the experiments made in the laboratory of Pbianishnikow)- 

Further tests were made with a view to the investigation of those ciit- 
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ical periods dtrang wMcii the washing has proved to be very useful in the 
elimination of injurious effects. 

We also studied during the summer of 1923 those periods at the end of 
which the sowing of seed on an excessively limed soil would not he followed 
by injurious effects. 

'The results of this experimental work may be summarised as fob 
lows : — 

(1) From the three soils tested, an injurious effect after the appli- 
cation of I % of CaG03 has been noted only on a Hght sandy loam soil 
(more strictly speaking there was a decrease in crop yield only in this case) ; 
on heavier soils the same proportion of lime did not cause any injury. 

(2) In agreement with the above, biological processes were much 
more active in a light soil with i % of lime than in a heavy one. The an- 
alysis of the light soil in its first stage (the first two or three weeks) showed 
a considerable accumulation of ammonia, of nitrites, of nitrates, of humus 
soluble in water and lime and soluble in water ; while in other soils, where 
no injurious effect was ascertained, the liming did not bring about any 
marked increase in the amount of these products. 

(3) A highly alkaline reaction (Ph = 7.8) was noticed not only in 
a light soil with i % of lime, where ill effects were noticed, but also in a 
medium loam soil with the same amount of lime, where no injurious effect 
was produced. Thus, a given amount of alkali does not in itself cause 
injuiyn 

(4) Increasing the concentration of ammonia where i % of lime 
is present, by adding o.i % and even 0.15 % of chloride of ammonia, by 
weight, to the soil, retarded the growth of the plants. Thus the presence 
of ammonia was found to be of great importance with a given amount of 
alkali. Without lime, by a neutral, or better still by a lightly acid reaction , 
the salts of ammonia alone did not act injuriously upon the growth of 
plants, but rather increased the yield. 

(5) By washing pots containing retarded plants, their growth was 
improved when the washing took place in the course of the second and 
third week from the beginning of biological life in the soil after the appli- 
cation of lime. This special period is characterized by a ver>" active ac- 
cumulation of ammonia, which was thus removed by washing at the pro- 
per time. According to the experiments of 1923, an earlier washing (first 
week) or a later one {after the lapse of four weeks) could not rectify the 
injurious effect. 

(6) The results of the experiments with washing, were in accordance 
with the results obtained by the experiments with seeding after a lapse of 
4 weeks from the beginning of the experiment, namely in' that period, when, 
the total amount of ammonia and of nitrites was already transformed into 
nitrates.' This second sowing ,of clover, made later in a light soil with ' i % 
of lime, did not exhibit any signs of reduced growth of the crop, whereas 

" the first sowiag (made in the beginning of the experiment)' gave a marked 
decrease in the yield.. 

(7) The addition of bicarbonates of potassium and sodium to i % 
of lime, eliminated the injurious effect' when the total amount of these 
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salts did not exceed 0.05 %. Tiie analysis was not made in this case, 
because of the stistained coloring of the washings. 

(8) Small quantities of lime, not exceeding 0.2 % did not bring 
about any decrease of ideld on the same light soil, on which there was re- 
duced growth of plants after the application of i % of lime. The amotmt 
of the products of biological processes, especially* the amount of ammonia, 
was fotmd to be much smaller in this case than after excessive liming. 

(9) The acctiimilation of nitrites, noted in 1922 in the case of a mark- 
ed retardation of plant growth, brought about by excessive liming, was 
not recorded in 1923, wheri'the decrease in crop yield was' also less marked 
than in the previous year. 

(10) Different kinds of plants do not exhibit the same degree of 

sensitiveness to the injurious effect of excessive liming. Besides,, this 
sensitiviness is dependent upon the age, of the plant, being very great in 
the early stages, of its growth and becoming less pronounced in a mote 
advanced period of its life. Author. 

Hulming of Soils in France. 

Bnqiiiry on liming and the best methods of developing this practice, 

Bnquete sur le chaulage et les moyens propres a d4velopper la pratique 
de cet amendement. BidUtin du Ministdre de F Agriculture (Office des Rensei- 
gnements), 5 pp. May, July, 1925. Paris, 1925, 

Region I : North. 

Departement du Nord, — The silts and clays of Flanders are poor in 
lime, the percentage being 0.5 to 2.5 per cent. I/ittle liming is done. 

Pas-de-Calais, — The Jurassic clays of the Bas-Boulonnais, the sil- 
iceous clays and the alluvial soils of the plateaux are deficient in lime. 
The marine alluvial soils of the Calaisis (the Watringues) have adequate 
liine. Marling is no longer done as before with chalk. 

Somme. — Dime eveijwhete in the sub-soil : marly loams. In the 
Armenois, chalky plateaux. In the Santerre, plateau clay from 6 to 
8 metres in depth : friable soil suitable for beets, with at least five per 
cent of lime. 

Vimon et Ponthieu. — Siliceous clay, red, poor in lime (5 %), more 
or less covered over with plateau clays. 

Marquenterre and Bas-Champs, — Sandy marine alluvial deposits 
containing less than 2 per cent, of lime. 

All the valleys of the Department of the Somme are peaty* 

Aisne, — Clays, brick earth, ergeron, red clay of the Vermandois, 
and of the Soissonais : the argillaceous soils of the Marlois, the Vetvinois, 
the Tardenois, or three-fifths of the lauds under cultivation with indhstrial 
crops in the department, an area of 350,000 hectares, are only slightly 
or not at all calcareous. 

Marl is supplied from the chalk or limestone lying immediately 
below. , 4 
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Oise. — TJie less calcareous regions are : — i. Valois, 2. Moyonnais, 
3. tiie east of tlie Picardy plateau which is covered with clay or with 
flinty cla3'" on the South, The lime content is from i to 4 per cent." 

Sepze et Marne. — Proportion of lime according to the geological 
strata. 

Ebouiis : 0.3 to 13 : average i to 2 per cent. 

Recent alluvial deposits : 1.9 to 25, average 8 to 12 %. 

Plateau cla}" : i to 8, average 3 to 3 %. 

Pontainebleau sand : o.i to 2, average i %. 

Mussel clay and marls : 0.2 to 4, average 3 to 5 %. 

Green clay : 0.9 to 67, average 15 %. 

Champigny travertine : 1.5 to 39, average 9 to 10 %. 

A basin of Jurassic soils and clays, all grass land, and without lime, 

Seine Inferieure. — The majority of the soils of the country of Caux, 
chiefl3^ flint^^ clay, only contain 3 to 5 % of lime. Chalk is extracted 
from under the clay. 

Eure. — Even the alluvial plateaux of Neuburg and Voxin are over- 
grown with sorrel, an index of the absence of lime. 

Calvados. — The Bocage district : granite, sandstone, schists with 
proportion of lime 0.04 to 0.3 per cent. 

Cacu Champaign. — Cla^^s on Jurassic calcareous rock, 0.5 per cent. 

Pa^vs d'Auge : flint^^ clay and plateaux clays 0,4 per cent. 

Manche. — The territory of the department includes 80 per cent 
of Archaic rocks, 10 per cent, of Trias and Bias, 2 % of Cretaceous for- 
mation and 5 % of recent alluvial deposits. The silts however cover 
the greater part of the primary rocks and contain 4 % of lime. The 
lime is only sufflcient on the Eias and in the polders in the Bay of Mont 
St. Mchei. 

Orne. — I. Soils ver^^ poor in lime. Norman Bocage : 
granite traversing the Pre-Cambrian. Armorican sandstone, May sand- 
stone, schists yielding flinty cla^^'s, or acid silico-argillaceous rocks. 

Pays d'Houiuce: Vire granite and mica schists. 

II. Soils or strata poor in lime. — Plinty clay on Ce- 
nomanian chalk, Perche sands, Jurassic strata with lime washed out, 
blue cla^^s of the Callovian formation, ancient alluvial soils and clays. 

Region II : Easi?. 

Ardennes. — Primar^^ formation, Devonian, Silurian : quartz; sand- 
stone, schists, slates, heaths and birch forests and pasture land, poor 
in lime: 35,000 ha. Turonian and Senonian chalk rich in lime: fertile 
cereal land: 100,000 ha. 

L^dng between the two : Jurassic strata^ 25,000 ha. with a band of 
Albian Greensand, wooded sandstone, etc. 

Prom the point of view of lidmess in lime considerable variety 
exists in this districts. 

Marne. — Chalk is dominant except in the East (Porthois, Argonne), 
and in the West (Brie, Tardenois). The lime requirements are very small. 


10 — Agf. ingl. 
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as the bare chalk covers two thirds of the department and a part of the 
remainder is wooded, but ever3?where calcareous. 

Atibe. — Natural regions. Upper Jurassic 'Vignoble' containing 
up to 50 per cent, of calcareous material. 

Uower Cretaceous, moist meadow land, calcareous soils, 
oyster-bed marls, coloured sands (140,000 ha.). The moist lands would 
profit by burning the lime of the calcareous soils. 

Champenoise Chalk (280,000 ha.), forms the Champagne 
pouilleuse, which continues into the Marne : produces cereals and in 
particular brewing barle^^s. 

Nogent Eocene, the different cultivated lands of la Brie, 
amount of lime adequate. 

E 1 i n t-C lay of the Othe district, poor in calcareous 
material, can be marled with the substratum of chalk, if not wooded. 

Valleys of the Aube and the Seine, alluvial grav- 
els, poor ,for the most part in calcareous material. 

Haute- Marne, — Completely occupied by secondary formations, 
chalk excepted. 

Trias poor in calcareous material in its lower stratum, coloured 
sandstone, ^ch in Muschelkalk of limited area, fairly rich in Keupet 
marls with 6 to 9 per cent, of chalk. 

Lias, — Bassigny and^oolitic strata rich in chalk, except for a few 
ferruginous beds. Eight soils on the whole suitable for sainfoin. 

Oxfordian Marls formerly cultivated in vines. 

Corallion and Portlandian, dry, sometimes with the 
lime washed out, but poor. 

Neocomian, fertile, calcareous, except at the base which 
yields marl. 

Albion. — Greensands and clays, often wooded, always poor 
in lime. 

Alluvial soils with adequate lime, as they come from Jurassic 
strata. 

Haute-Saone. Primary formation occupies three cantons out 
of 38. 

Trias without calcareous material or with lime washed out, except 
in the Keuper marls, occupies 7 cantons. 

bias extends over 7 cantons. The Tower bias alone is deprived 
of lime. 

Oolitic limestone occupies 9 cantons with lime content variable. 
The Tertiary?' is limited to 3 cantons where silica is dominant. 

Moselles, — I, Northern Vosges, light siliceous soils, poor in lime : 
grows rye and potatoes. 

II. Lorraine plateau, Triassic calcareous clay with lime kilns. 

III. Liassic superstrata in limestone plateaux. 

IV. On the left bank of the Moselle, the edge of the Woevie Jurassic 
formation is limestone. 

V. The nhuvial soils of the Sarre are siliceous. Those of the Mode, 
the SeiHe and the Moselle are friable soils, fairly rich in lime. 
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Meuse. — Department entirely Jurassic : tlie banks of tbe Meuse 
and the Barrois in particular are of limestone formation. 

Tke Argonne and the region of tire Woevre have in particular under- 
gone loss of lime. 

Meurthe et Moselle, — I. Vosges Mts., Vosges sandstone and variegated 
sandstone, not calcareous. 

II. Dorraine Plains. Plinty alluvials of the Moselle and tke Meurtiie. 
Musckelkalk, Eeuper . marls and Dias with sufficient lime. 

III. Oolitic plateaux with lime removed, and ferruginous. 

IV. A quarter of the cultivable lands in the Department of Meurthe 
would benefit by liming. 

Fosg^s. — The non-calcareous soils predominate. 

Da Montague. Arrondissements de St. Die and Remiremont, 
i. e. 210,450 hectares ; granite or Permian Sandstone. 

Dime content alwa^^s lower than i per cent., but much wooded, 41 
per cent, forest. 

V 6 g e : 102,993 hectares. Variegated sandstones, containing up 
to 0.6 and 0.8 % of lime. Very wooded : 29 % forest. 

Alluvial soils of the Moselle : 6,000 hectares. 

224,000 hectares in mountain and 73.000 hectares in the Voge might 
be treated with lime as arable or grass land, but not more. 

Bas-Rhin. The- V o s g e s are crystalline rocks with little lime. Keu- 
per sandstones with varying lime content. 

Plain of the 111 and theRhine. Dias marls. Doess with 
10 to 30 per cent, of lime. Gravel poor in lime. 

Haut-RMn. — ^ V o s g e s crystalline rocks not calcareous. 

Poo t-h ills of the Vosges often calcareous (Muschelkalk and 
Keuper). 

Plain of the Ille and Rhine, — Diluvium or gravel. The arable land 
is less rich in lime than the sub-soil. 

Sundgau. — Doess, the lime similarly removed from the surface, as 
also in the Jura. 

Belfort. — Vosges granitic, igneous and schists without lime. Poot- 
hills of the Vosges : Permian sandstones and Vosges sandstone without 
lime. 

Jurassic escarpment and Callovian. Oxfordian plateau Rauracian 
and Sequanian, calcareous. 

Small Tertiary Tongrian (Oligocene), with lime removed from sur- 
face, marls to some depth. 

Alluvial soils with no lime. 

Recion III : West. 

A. Brittany and Vendee, — Region of primary strata, granite and 
gneiss and primary rocks, schists and sandstones. 

Mayenne. — The geological outcrops of calcareous rock are staked 
out by the kilns and the lime made in these is sent all over Brittany for 
amendment. There is a strip of carboniferous limestone from the sur- 
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face of wMcii the lime has disappeared so that it now contains less than 
five per thousand of carbonate of lime : next, the Jurassic strip. The 
300,000 hectares which could profit by liming on an average application 
of 300 kg. per annum, or 90,000 tons, only receive 4,430 tons. 

Three methods of applying the lime are in use : beds or large heaps 
near the field ; small heaps covered with earth, which is the ;-o-called 
English method ; spreading the lime in the form of powder by means of 
a fertiliser distributor. 

Marne et Loire. — The eastern part of this Department is of Tertiary 
forrpation of variable character. The western part, beginning from 
Angers, consists of schists with folds of carboniferous limestone, largely 
worked where crossed by the valley of the Eoire. The lime kilns of Mont- 
jean in particular supply Loire Inferieure. 

I lie et Vilaine. — This Department only contains two outcrops of 
Tertiary calcareous soil. Composts in '' beds ”, piles of mould, ditch 
slime, dead leaves and lime are prepared, and from 3000 to 5000 kg. per 
ha, of these materials are spread every six years. 

Cotes du Nord. — Only two calcareous beds. Sand is pumped from 
the bottom of the sea and sent inland as far as 100 km. from the coast. 

FinisUre. — The average content of lime on the arable land is only 
one per thousand, var^dng from 0.6 to 2,5 per 1000. It would be possi- 
ble to use with advantage 400 to 500 kg. of lime per ha. per annum. 

On the much indented coast use is made of sand containing shells, 
and tangue combined with wrack. As a result as well as on account 
of the total absence of frost in winter and the favourable effect of damp 
climate on early products, a belt of fertile soil (golden belt), worth As 
much as 50,000 francs per ha. is obtained. 

The sands collected at low tide contain from i to 85 per cent. lime. 
From 4000 to 5000 kgs. per ha. are used ever}^ four years. The amount 
of lime imported from Mayenne is between 2000 and 2500 kgs. every 
four years. 

Morhihan. — The strata only contain traces of lime. Between 300 
and 500 kgs. would be needed on each of the 430,000 ha. under cultiv- 
ation. Imported lime is applied to crops of potatoes and winter cabba- 
ges at irregular intervals and in amounts varying between 1000 and 
1500 kgs. per ha. Calcareous sands are used on the Atlantic coast at 
Trinite, Belle-Ile, Ploemeur, Locmiquelic, Pouldu, which contain from 
58 to 84 per cent. lime. 

^ Loire Inferieure. — The amount of lime in the soil is only between 
0,3 and 0.5 at most. It is quarried on the Carboniferous Limestone of 
Erbray and imported from Montjoan, generally as material of 90 per cent, 
purity JCaO). Out of the 370,000 ha. of soil, meadows and vineyards, 
barely 2X,ooo ha. are limed. 

VendSe. — Vendee is formed chiefly of the Bocage ” of ancient 
rocks, bounded on the South by a fringe of Lias and bog. Three-fifths 
of the department have had to await the construction of roads in the ^ 
XEXth century for the cultivation of wheat, clover %nd luceitn to be 
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made possible by tbe use of lime aud phosphates. At the same time 
the size and weight of animals increased. 

B. Poitou. Deux-Sevres. — The lines of lime kilns follow the calcareous 
layers of Jurassic or the North-West, South-East and South of the De- 
partment. 

Eiming’ ought to be extended over three quarters of the districts of 
Brossuire and Partheiiay which constitute the prolongation of the '' bo- 
cage ” of Vendee or Gatinais, and in addition over the Oxfordian marls 
of the South of Niort and Eozay which rest on a calcareous rock called 
Egrain or Chiffe, or Pierre Chauffante. The schistous marls of Rauratian 
or Sequaniaii should be marled in moderation rather than limed. The 
ferro-argillaceous red soils with hints of Poitou should be limed, as also 
the sands and green clays of the Cenomanian of Eouzy, which should 
be marled from the Tertiary beds cropping out in the Valley of the Thouot 
and given 50 to 65 per cent, carbonate of lime ; the variegated sands and 
clays of Upper Eocene ; the terraced slopes of the plateaus of the Poite- 
vin defile so far as the3' are not wooded : moor land similar to the landes 
covered with heath, ferns, gorse, broom, etc., the peaty valle^^s. 

In the neighbourhood of St. Maixent and la Mothe Hera^^e, a marl 
containing 70 to 90 per cent, carbonate of lime, is found at a depth of 50 
to 70 cm. 

Time applications are made in inverse ratio to the proportion of 
humus, that is to sa^^ from 2 to 5 cubic metres ever^^ five years. Autumn 
liming is performed in small heaps of 15 or 20 kg., spring liming hy dis- 
tributing the large heaps of compost built u|> in autumn at the top of the 
fields and broken down during the winter. The ground lime of Airvault 
is now coming into use with fertiliser distributing machines. 

Vienne. — Out of the 300 commimes of the Department, 160 have 
soil poor in lime. The system of metayage on short leases does much to 
prevent the use of lime dressings which are especially necessary in the 
district of Montmorillon. 

District IV : CnNTRAu. 

Central part of the basin of the Toire. South of the Parisian basin. 
Tertiary in the North; Jurassic in the South. 

Allier. — The Miocene cropping out in the valleys are the only strata 
rich in lime. Their total area is 10,000 ha. out of 417,000 ha. of arable 
land. Either from 140 to 160 hi. of lime grit are scattered every 15 or 
20 years or else from 35 to 40 M. every five years. This process gives 
opportunity for the use of fertiliser distributors. 

A. Berry. Cher. — The South of the Department comprises 53,500 ha. 
of granite, gneiss and Triassic sandstones. The North 140,000 ha. of 
clay with flints and Tertiary clayey sand of Sologne. Eying between 
the two, the Jurassic strata provides Hme. Oyster beds cropping up 
in the valleys underneath the clay with fiints provide marl. There is 
a tendency to use ground lime in order to save manual labour. 
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Indre, — The Tertiary clayey sands of Brenne and the granitic soil of 
Boischatidj with no lime, represent more than half of the Department and 
are separated hy Jurassic chalk. Marling has been abandoned. Timing 
is still carried out at irregular intervals at the rate of 2 or 3 m 3 per ha. 

B. Touraine. — Crossed by the Toire. 

Indre et Loire. — Three-jQfths of the Department are formed of sandy- 
clay soil. The plateaux are often covered by flinty clay (« Bournais soil). 
The calcareous layer of Brie at one time provided marl. Shell marl or 
Tertiary shelly sand are chiefly found on the plateaux of Manthelan, 
Bossee, Louans, Savigne, Conrcelles, St. Taurent. 

Loir et Cher. — Four fifths of the Department, in particular the Ter- 
tiary clayey sand of Sologne in the South and the Secondary sands and 
clays of Perch in the North should be amended. On the calcareous layer 
of Beauce there is also “ worn out soil which the use of lime has restored 
to intensive cultivation. Lime grit for slaking is put in small heaps or 
else powdered lime is spread by the fertiliser distributor at the rate of 
1200 to 1500 kgs. per ha., over land lying fallow prior to the growing 
of corn. 

Marl or chalk are used at the rate of 25 to 60 m 3 per ha. About 20 
lime kilns are to be found in the Department. 

C, OrlSanais. — Tertiary and Cretaceous strata predominate. 

Loiret. — Beauce is calcareous. In the North Gatinais consists of 

chalky slopes, covered with flinty^ clay and often wooded. Puisaye and 
Berry contain clay with flints covering the calcareous or ferruginous 
sands and clays of the Lower and Middle Cretaceous. 

Orleanais properly so called consists chiefly of sands, covered with 
woods. 

To the South of the Department is the edge of flinty clays of the 
Sologne to which enormous quantities of marl from Blancafort have been 
applied. 

D : Bourguignon-champenois borders. Yonne. — The Department 
of Yonne forms the transition between the granite of Morvan and the 
chalk5r plateaux of poor champaign land, which are covered with flinty clay. 

It is traversed obliquely by the sands and Albian ferruginous clays 
of the moist champaign land which are often covered with trees. These 
three zones are separated on one side by the strip of the Burgundian cal- 
careous Jurassic and on the other by the Cenomanian, Tttroniaii or S<s- 
nonian marly clay. To the South, the Morvan which, moreover, is itself 
much wooded, uses the lime of the Lias, rich in phosphates. 

In the North, the plateaux bordering on Gatinais use chalk, often with 
phosphates, and reduced to powder. Marling has been given tip. The 
amount of lime applied is at the rate of 30 to 40 hi. per ha. every 3 years, 

V. DiSTRicr^ : Cehtrae Massif of France (Granite surrounded 
by Jurassic ou the West and by Primary Triassic and Tertiary on the Sonth) . 

Department of Loire. Granites, schists and mica-schists are deficient 
in lime. It is only found in appreciable quantity in the Tertiary strata of 
the Basins of Forez and Rannais (Valley of the Loire). 
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Department of Puy-de-D6me. Three parts : (i) Granite substratum of 
Forez, Tivradois and Combrailles» i, e. 500,000 ha. representing 5/8 of the 
surface of the department. (2) Volcanic Chain of Pays and Mont-Dore, 
100,000 ha. (3) Valle^^ of the Allier (Limagne) , comprising another 50,000 ha. 
of soils poor in lime, in all 650,000 ha. of which 220,000 only are cultivated. 

A suitable addition of lime is admitted to be 1200 kgs. per ha. per year, 
that is to say 270,000 tons ; the tenth part only of this is in use nowadays. 
Time is brought partly from the Department of the Allier, and costs about 
100 francs per ton at the arrival station. 

Department of Cantal. The Oligocene Chalks and marls have escaped 
erosion precisely where they meet the granite and the volcanic forma- 
tion. Time amendments are coming more and more into use in this dis- 
trict in contradistinction to the rest of France. 

Department of Haute-Loire. Continuation of the Granite and the Vol- 
canic formation of Auvergne. Soils containing more than 2 per cent lime 
are there an exception. The local chalk is only 75 per cent CaO, and is 
now not much used. 

Department of Lot (Querc^'). No liming is carried out either on the gra- 
nites and schists which occupy 100,000 ha, or on the Tias (30,000 ha.) or 
on the rich alluvium of the Tot and the Dordogne. 

Department of Aveyron. Aveyron comprises three districts : the 
granitic and schistous Segala (etymologically : rye soil) : the rougier 
red Permian soil, poor in lime, and lastl}?^ the Gausses, chalk Jurassic pla- 
teaux often with the lime removed from the surface. 

Out of a total of 437,000 ha. of cultivated land, 300,000 would profit 
by liming, at the rate of a minimum of 500 kilograms of lime jjer ha. and 
per year. 

Timing is in fact efiected at the rate of 15 to 20 hi. of lime every six 
years, on light soil. The amount is double on heavy soil. “ Composts 
or mixtures of vegetable debris and lime, are also prepared. 

Department of Lozere, Includes both granite formations and the cal- 
careous “ causses 'b Owing to the altitude, the cultivation of this dis- 
trict is not intensive and transport of lime is laborious. 

Department of Tarn, Comprises the East of the carboniferous strata 
which produces coal for the burning of lime. On the West are Tertiary 
soils. 

Timing is accompanied by a good dressing of manure to prevent the 
burning '' of the ground and is carried out for clover, sainfoin, lucem. 
for cereals and for potatoes. The strata which respond most to lime are 
the primary schists, clay with Tertiary gravel and ancient alluviums, both 
fine-siliceous and “ battantes 'b that is to say heaped up and known as 
'' boulbenes 'b 

Out of 200,000 ha. of cultivated land in Taru, 150 000 would be bene- 
fited by liming. 

Department of Nievre, ■ — The East of the Department is occupied by 
granitic Morvan (Cantons of Chateau-Chinon, Montsauche, Tuzy, Moulins- 
Engilbert), and schistous Morvan (Millay, Tuzy). The siliceous strata 
contain little lime. 
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Bazois and tJie district of Clamec5r are partly occupied by fertile cbalk 
Lias, then by Middle and Upper Jurassic whicliis calcareous and dry, though 
sometimes the lime has been removed, leading on through the clays of 
the Lower Cretaceous and the sands or Middle Cretaceous to end in the 
clays and sands of the alluvial deposits of the Loire at Cosue. 

To the South of the Morvan strata, the Lias is again to be found at 
St. SauigL St. Benin d’Azy and Decize. 

To the South of Neveis, between Loire and AHier the strata is silice- 
ous-clay. 

Out of 260,000 ha. of arable land, 100,000 ha. would profit by amend- 
ments and out of 800,000 ha. of natural meadows, from 20 to 15,000 ha. 
Lime is used from the kilns established on the Jurassic strata. 

Department of Creme, — Lime has revolutionised the cultivation of 
this district which is given up especially to root forage crops. These crops 
occur in rotation every 4 or 5 years and take normally 1500 kg. of lime pet 
hectare, that is to say 70,000 tons (on about 46,000 ha. of hoed crops) cotn-^ 
ing from the kilns built on Berrichon Lias at the edge of the Granite zone. 

Haute Vienne. — Upper Limousin, a stock raising district like Creuse, 
employing 500 kgs. per ha. on arable land. 

VI. District : East Central. 


Department of Cote d'Or. — Almost entirely occupied by Jurassic 
plateaux and the Tertiary and Quaternary plain of Saone. There is no 
want of lime except in the so-called pasture lands of Anxois, the fine sands 
of the Valley of the Saone and the soils of Houget du ChAtillonnais. 

Department of Saone and Loire. — The siliceous argillaceous breccia 
of ^uhans, the granite slopes of Ma^oanais, Autunois, CharoUais, the 
schists and sandstones of Chagny, lastly certain decalcified zones of J’uras- 
sic,, are all deficient in lime. 

The lime burnt at Creuzot is used in September or May, in small heajos 
covered over with earth, to the amount of 1000 kgs. per ha. 

Department of Ain. — The districts of ISTantua and Gex are situated 
in the Jura or on calcareous glacial formations. 

The plain of Bresse is formed of argillo-siliceous soil derived from Ter- 
tiary sand and non-calcareous yellow silts 01 loam. The Dombes is a 
moraine, poor in CaO. Much lime has been used there, but the kilns are 
now extinct. 


Department of Rhone. — The Rhdne soils are chiefly granitic, with only 
a small area of Jurassic strata. The lime residues of the Lyons manufac- 
tures are employed as suiEcient amendment. 


^ Department of here. — The strata of Tertiary, Glacial or Eluvio-glacial 
origin of the lower cultivated area, as well as the upper valleys of Oisatis 
iu the high granitic Alps, are usually deficient in lime. 

Department of Doubs. — Although situated in the heart of the Jura the 
soil requires lime on account of the washing of the lime out of the upper 
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Department of Savoy and Upper Ssvoy. — The motmtain iieiglits (Mont 
Blanc) are of granite or schist and little cultivated. They are flanked on 
the West by the calcareous Prealps. 

The plateaus are sometimes decalcified to such a degree that sorrel 
replaces white clover on Glacial formations and even on Mollasse. 

The cultivation of sainfoin [O^ohrychis] is decreasing. 

' Basic slags give better results ihian superphosphate on the glacial 
plateaus near the lakes of Annecy and Geneva. 

There are kilns at Pont du G3"'> Yovray, St. Roch, Saint Jeoire ie 
Giffre, but the lime is used chiefly fox tHie electric synthesis of calcium car- 
bide, by the employment of the power of the high waterfalls. 

Department of Hautes-Alpes, — Most of the cultivated land is in a chalk 
district. The valleys are irrigated. Those of Briangonnais and ancient 
alluviums could alone be amended to advantage. 

VII. Districx: South-West. 

Department of Charente. The granite and schistous formation of 
the district of Confolens and the Tertiary strata of the cantons of Cham- 
pagne Mouton, Ruflee, St. Claud, Mamsle, la Rochefoucauld, Montbion, 
Baignes and Brossac, are covered with vegetation : heath, gorse, broom, 
chestnut, timber. 130,000 ha. of arable land require lime. 

Marl is found in the Bias and in the Cretaceous formation, but lime 
would be more suitable. 

Produce-sharing tenants bear a third part of the expense of buying 
lime but undertake the transport from railway station to field. 

Department of Charente-Inferieitre. — The soil is deficient in lime and 
consists of Tertiary strata, marshy fields and lagoons ; total 150,000 ha. 
requiring 4 cubic metres of lime per ha . There are lime kilns on the Ju- 
rassic strata of the two Sewes and the Vendee. 

Department of Gironde. — Eight -tenths of the soil are without lime : 
400,000 ha. are Pliocene sand of the Baades, containing 82 per cent, silica, 
10 per cent, clay and 8 per cent, hunms. 

The pine forest extends for 357,000 ha. and the Bande subsists where 
sandstone Ortstein is found near the suxface. 

Heavy, claye}^, silico-clayey and silico-humiferous tertiary soil would 
also be benefited by lime. 

Department of Landes. -- The proportion of sand and of forests of sea 
pine is greater there than in Gironde. Marling and liming only affect the 
tertiary^ slopes of Chalosse and Armagtiac which have various crops and 
soils ; Marl — 10 to 20 cubic metres per ha. every 3 or to years ; Bime — 
1000 to 1500 kgs. per ha. every 3 to 5 years. 

Department of Dordogne. — In the districts of Noutron and Riberac,the 
produce sharing tenant pays for a third of the lime. 

Department of Lot and Garonne^ ~ In spite of the alternation of calca- 
reous layers in the Eocene and Oligocene outcrops, lime is lacking in the al- 
luviums of Garonne, Bot and Dropt, ati d of the plateaux, in the sands of 
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the Landes, in the soil of the valleys, that is to say ovei about half of the 
cultivated surfaces. Lime kilns, however, no longer yield rich lime. 

Department of Gers. — Valleys separated hy Tertiary plateaux covered 
over by Pyrennean siliceous strata : 45 per cent are deficient in lime. Much 
arable land is available, however, on account of the scanty population. 

Department of Basses-Pyrenees. — Jurassic or Cretaceous strata covered 
over b}’' Pyrennean diluvium or with the lime removed. The Miocene to 
the North of Gave du Pan is deficient in lime. Lime kilns at Montaut and 
Arudy, magnesian lime at Coarraz (Bearn) and Osses (pays basque). 

Department of Hauies-Pyrenees. — Conditions similar to the preceding. 
It often happens that the content of the soil in lime is inferior to that of 
phosphoric acid. 

Department of Haute-Garonne. Liming is carried on in the alluvium 
of the Garonne from Boussens to Toulouse and on the plateaux of Laura- 
gais. The lime comes from Tarn or from Ariege. 

Department of Tarn and Garonne, — One third of the total is. deficient 
in lime. It includes the following : recent alluvium of Garonne and Avey- 
ron (content in CaO lower by 5 %) ancient alluvium of Garonne and Tarn, 
among which is siliceous soil '' battante '' or ‘ •boulbine '' while with quasi- 
colloidal silica and acid reaction ; river gravels and plateau clay from Bru- 
niquel to Montbauban ; Moksse of Armagnac with the lime washed out. 

Total 66,000 ha. out of 200,000 ha. of arable land of the Department, 

Lime comes chiefly from Tarn, Bruniquel, Lexos and Suvillars. 

Slaked lime is scattered in the fields in small quantities for lucerne. 

Before growing cucumbers in an open field, ground chalk is a23plied. 
The amount is 1200 to 1500 kgs. of lime per ha. 

Department of Ariege. — The plains cultivated over an area of 10 000 to 
15 000 ha. between Mirepoix, Pamiers and Saverdun, as well as the Valley 
of the Salat, are covered by granite alluvium, and by Pyrennean schists 
and sandstones ; they are therefore without lime. 

PlERRB LARUU, 
Gnrgy mr Yonne. 

Soil Biology, 

I* 

The Bacterial Inoculation of Sugar Beet. 

Nemec, a. (Biochemical Institute for Plant Protection, Pragixe). Expe- 
riences sut rinoculation de la betterave a sucre. Annates de la science agro- 
nomiqm, Year 41, No. 4, pp. 254-259. Paris, 1924, 

Experiments have been carried on for some time past in the adapta- 
tion of the bacteria contained in the root nodules of leguminous plants 
to non-leguminous plants, and it has been noted that the success of the 
experiments largely depends upon the bacteria of the rhizosphere, or that 
part of the soil which is in immediate contact with the absorbent root 
hairs. These bacteria exert a favourable influence upon the penetration 
of the bacteria into the root hairs and hence upon the formation of the 
nodules. 
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The writer in ids experiments used the Beuncx method which is based 
on the principle of successive adaptations of the bacteria of leguniiiions 
plants to the juices of the roots of the plants which have been the object 
of experiment and of the heightening of their ehect by means of repeated 
transmissions through the same plant. Experiments made on a large 
scale on this method have always given good resnlts, the increase in the 
yield varying from 5.6 to 17 %. A negative result was shown only in cases 
where the yield of the non -inoculated control plots was at a maximum. 

Hence bacterial inoculation provides a means of increasing the fertil- 
ity of a soil up to the point of its maximum productivity. A. F. 

Insect and other Invertebrate Fauna of Arable Land at Rothamsted. 

Morris, H. M. A^znals of Applied Biology, 1922, IX, pp. 282-305. 

A method of taking soil samples for determining the numbers of In- 
secta, Myriapoda, Oligochaeta, Acarina, etc. present in the first 9 inches 
of soil is described, and the functions of this inverterbrate fauna discussed. 
Soil was examined at definite intervals during a year and the numbers 
present at different depths compared on each of two plots receiving widely 
different manurial treatments. Of 15 millions of invertebrates per acre 
on the plot receiving 14 tons of dung per acre annually since 1839, 2.47 
milhons were insects. The greatest number of all kinds of invertebrates 
occurs in the first 3 inches of soil. The greater number of invertebrates 
found in the manured plot does not indicate a greater increase in the num- 
ber of organisms directly harmful to the growing crop. The larvae of 
Elateridae, Tipulidae, and Hepialidae occurred in equal numbers in the two 
plots. It is suggested that the great difference observed between the 
numbers of insects found in arable land and those found in pasture (re- 
ported in a previous paper by the Author), and the greater depth of pene- 
tration, is due to the better aeration and drainage caused by cultivation. 

P. H. H. Gray. 

The Physiology of ThiobRcillus ihioxidfans an Autrophic Bacte- 
rium Oxidizing Sulphur under Acid Conditions. 

Starkey, R. L. Jour. Bad. Vol. 10, pp. 135-163, 1925. 

Physiological investigations were carried out with one of the non-fila- 
mentous true bacteria isolated from sulphur and soil-phosphate composts 
by Waksman and Joffe. It oxidizes sulphur and thiosulphate rapidly to 
sulphate, even under extremely acid conditions. Oxidation was most 
rapid in the early stages of the process following a short lag period of about 
two days. The decreased rate of oxidation is not apparently due to any 
attenuation of the organism, or to the accumulation of toxic organic meta- 
bolic products, but rather to the accumulation of sulphuric acid. In the 
presence of high concentrations of thiosulphate (3 per cent) sulphur becomes 
precipitated in the medium during growth, probably indirectl}?' and not as 
a product of the primary reaction of the process. With sodium thiosul- 
phate as source of energy, 50 to 65 parts of sulphur as thiosulphate became 
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oxidi.zed to sulphate per unit of carbon assimilated. . In the presence of i 
or 5 per cent, sulphuric acid, the economy of utilization of the available 
energy was lower than in the absence of appreciable amounts of acid. The 
ratio of sulphur oxidized to carbon assimilated was not appreciably affected 
by concentration of potassium phosphate, as high as 5.5 per cent. Growth 
was but slightl3^ effected by small amounts of salts of heav}^ metals, redtic-* 
ed pressure, or following substitutions of precipitated or amorphous sul- 
phur for the rhombic form. The organism responded readily to changes 
in temperature, moisture, and partial pressure of oxygen or carbon dioxide. 

Author. 

The Carbon and Nitrogen Nutrition of ThiobacflliJis thioxidans 
an AiitotropMc Bacterium Oxidizing Sulphur under Acid Con- 
ditions. 

Starkey, R. T. Jour. Bad., Vol. 10, pp. 165-195, 1925. 

A continuation of studies on the physiology of one of the true sulphur 
bacteria was concerned with the effects of some carbon and nitrogen com- 
pounds on sulphur oxidation. Dextrose disappears from the medium dur- 
ing growth and there is a general correlation between the amount of acid 
produced and dextrose removed. This disappearance of dextrose was 
‘ not due alone to the acid, the suspended cells in a purely physical way, or 
to exo-enzymes, and the organism cannot use dextrose in the absence of 
sulphur or some inorganic sui])hur compound as a source of energy. It ap- 
pears that dextrose may enter into the metabolism of the cells in the pre- 
sence of sUi hur as a source of energy. Citric acid inliibited growth at 5.0 
per cent, concentration but not in the presence of 2.5 per cent. 

Ammonium nitrogen is the only source of the element that has been 
found available to the organism. The presence of nitrates in even as low 
concentration as 0.05 per cent. depressed oxidation and 1.25 pet 

cent, completely inhibited oxidation. The economy of utilization of the 
energy available as measured by the carbon assimilated per unit of sulphur 
oxidized was much lower in the presence of nitrate than in its absemce and 
the depression was greater in the presence of larger amounts of nitrate. 
It appears that the injury from nitrate is specific for the anion. Oxid- 
ation was inhibited in the presence of 2.5 per cent, of peptones and injury 
was marked at 1.25 per cent. Results indicate that neither urea, peptone, 
nor amino acids are available either as sources of nitrogen or carbon for 
the organism. Author. 

Seed Inoculation of Lucerne {Medicago sativa) and its Relation to 
Mobility of Nodule Organisms in Soil. ' 

Thornton, H. G. and Ganguueb, N. (Rothamsted Experimental Sta- 
tion). Nature, Vol. 114, No, 2878, pp. 932-933. London, 1924.' 

In their studies of the nodule organism [Bacillus mdioicola), the method 
used by the authors consisted in making a suspension of a bacterial culture 
in a liquid^ the snspension being used to wet the seed. There is evidence 
that after penetratmg th^ root, the bacteria ate unable to travel any 



INTSRNATIONAI, SOCIBO^Y OB SOIL SCIBNCB 


1077 


distance along it, hence, when the seed has germinated they must progress 
through the soil in order to reach various parts of the root system, where 
nodules are to be formed. 

It was found that they will progress through light soil at the rate of 
about I inch in 24 hours. When a drop of water containing the bacteria 
in the rod stage is added to sterile soil, the organisms do not spread until 
after a considerable interval, which interval is less if the inoculum consists 
of a suspension in milk. This may explain the successful results obtained 
in Scandinavia where skim milk is used to make the suspension of bacteria 
employed for inoculating. 

The authors tested the effect of inoculating sterile soil with a suspension 
of bacteria in skim milk containing o.i % CaH^ (^ 0 ^) , 2H2O, and 
found that the spread of the organism from the point of inoctilation be- 
gan almost immediately. On averages of 10 parallel pots, increases in 
nodule numbers of 93 % and 73 % were obtained in two experiments by 
the addition of phosphate to the milk. There was also a favourable ef- 
fect on the >deld the crop. “ W. S. G. 

The Importance of the Concentration of the Hydro gen- ions of the Soil 

in the Formation of Plant Substance. 

Chodab, F. Sur la concentration de ions du sol et son importance pour la 

const'itation des formations vegetales. Bull, de la SoddU Botanique de 

Geneve, Series II, Vol. X\T, pp. 36 to 143, Guieva, 1924. 

The author shows the importance of the concentration of the hydro- 
gen-ions for the biochemical and biophysical processes and the physiolog- 
ical function of the critical state of the amphoteric colloidial substances, 
a state which has received the name of the isoelectric point. 

A relation may be established betw^een the phenomenon of the curves 
of growth as a function of the reaction of the environment ; from investi- 
gations of tMs type it appears that the curves present two maxima and 
certain plants are proved to be entirely unsuited to soils with a definite 
reaction. 

There is difficnity in classifying plants and plant associations into those 
requiring acids, those requiring neutral substances and those needing bases, 
until there is a clearer understanding of the corresponding reaction to 
the physiological neutrality, i. e., to the iso-electric point of the plasmic 
tissues of the plant itself. It is thus convenient to substitute for 
the qualitative theories of lime avoidance and “ lime requirements 
that quantitative idea of range of accomodation to the reaction of the 
soil, in so far as the actual acidity of the soil has, in the greater number 
of cases, more influence on the distribution of the species of plants than 
the mineral components. 

If, for example, we taken Eupteris aquilina, ■which has been always 
regarded as showing reaction to soils that are deprived of lime, it is seen 
that it can also thrive under other conditions, within a range of Ps from 
5.5 to 7.6 and which therefore goes beyond neutrality. Contrary to 
current opinion, it is observed that marsh plant formations do not 
necessarily require an acid environment, although it is true thst Phrag- 
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miteiim and Scirpetum belong to a group of formations whicli tbrive in an 
alkaline environment. 

The same values of may however characterise soils carrying most 
varied plant associations : in this case the differences are determined by 
other factors, such as the geographical situation, the altitude, and climate. 
These formations differ among themselves in the strength of their 
vegetative growth and the specific type of their inflorescence and take the 
name of “ liomologues Homology is displayed in a physiognomy special 
to these plant associations, a certain common element of floral type and 
a resemblance in the edaphic conditions. 

This last characteristic makes it possible to classify the homologous 
formations into the acid t3rpe, passing from Quercetum s^^bens to Ericeta 
varia, Calhmeta, to VaccinieUtm and to the alpine tundra varieties, and 
the alkaline type ■which passes from Quercetum ilicis by degrees to the 
steppes on neutral and almost acid soil. To these two classes, the aquatic 
isomerous plants correspond : (A) wet moors, Vaccinietmn uliginosi, 
Sphagnetum ; (B) Alnehim ghitinosae, EupatorieUim, CariceUtm, Phragmi- 
tetum, Scirpetum, 

The author then examines the genesis of Sphagnetum, which must be 
considered as a parasitic formation, taking root because favoured by the 
acidity of the forest and the moor land, and may find its way from either 
habitat and invade the Caricetum. This progressive movement may be 
traced and an examination made of the reaction of the pools of bog water 
and of peaty earth : and it is thus possible to observe a horizontal stratifi - 
cation of Ph . Gradually as one passes away from the forest on to aci d 
soil, one passes from a maximum acidity corresponding to the Sphagnum 
zone to diminishing Ph values and to the CariceUm with a distinctly alkal- 
ine reaction. The winters of the two formations differ as does the Ph, at 
one metre apart the variation may be from 4 to 7.3. In certain localities 
(IvOSS}^), the alteration in the course of a brook with an alkaline reaction 
has resulted in the disappearance of Sphagnetum and replacement by 
Phragmitehim. 

On virgin soils of non-calcareous moraines, the plants first making 
their appearance bring about acidification, which is transferred to the suc- 
cessors. 

The Quercetum roboris oi the glacial soils of the Canton of Geneva shows 
an acid reaction of the soil, ■vi^^hich explains the abundance of Lathyrus 
montanm and the patches of Calluna vulgaris, Teucrium scorodonia, Ge- 
nista germanica, Potentilla erecta, which were at first considered as colonies 
from other localities. A. F. 

Soil and V^egetation. 

The Effect of a Varying Supply of Nutrients Upon the Character and 

Composition of the Maize Plant at Different Periods of Growth* 

BnuEy F. U. and MmEER, M. F. (1921), Missouri Agr. Res, Bui, 42. 

Maize plants were grown in sand cultures with Peeeexs’s nutrient 
solution of normal and IS/ 20 concentrations. The growth period was div- 
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ided into tiiree thiity day periods and all possible combinations of the 
two concentrations of soltttion were used. The second 30 day period was 
by far the most important for the production of dry weight. The 
top growth was' always increased by an optimum supply of nutrients 
while a low supply of nutrients was conducive to increased root weight 
and to fibrous root development particulary during the last period. The 
ratio between the weight of roots and tops became wider as the crops 
grew older or as the concentration of the nutrient solution was increased. 
With low nutrient at the end of the first 30 da^^ period the roots made up 
61.18 per cent, of the total weight of the plant, but with plants having 
a high concentration of solution and 90 days old the roots made up 
only 12.29 cent, of the total weight of the plant. 

lAdiere there was a copious supply of mineral elements present at 
the end of the second period, the leaves and stalks contained enough 
material to produce fair ears even where the third period had minimum 
nutrient. The per cent, of nitrogen and potassium in the plants was 
approximately proportional to the supply of nutrients during the period 
just previous to harvest. 

In all treatments and in each period, a minimum supply of nutrients 
allowed a greater proportional storage of nitrogen, phosphorus, and potas- 
sium in the roots than did optimum treatment. A minimum nutrient 
supply changed somewhat the character of growth, particularly by re- 
ducing the length of the intemodes. This was most marked where the 
plants had received optimum treatment during the first period. 

Comparative Value of Alfalfa and Sweet Glover on Soils. 

HoeTz, H. F. and SiNGEETON, H. P. Journal of American Society of Agro- 
nomy, VoL XVII. No. 6, pp. 326-333. Geneva, N. Y. 1925. 

The arid soils of the State of Washington contain sufficient mineial 
plant food elements, but are deficient in organic matter and nitrogen. 
When these soils are brought under irrigation alfalfa is generally grown to 
supply the nitrogen deficiency. 

Soil samples were taken from fields which had grown alalfa and sweet 
clover respectively for three years in succession, and other samples were 
taken from land that had grown these plants for three years followed 
by one year of maize. In addition, two other soils were selected, one vir- 
gin land never irrigated, the other an irrigated soil but which had never 
grown a leguminous crop. 

In the experiment a comparative study was made of the carbon diox- 
ide evolution and nitrate nitrogen accumulation. 

Soil from sweet clover land had 102 % greater carbon dioxide evol- 
ution and 95 % greater nitrate nitrogen accumulation than soil from alfalfa 
land. 

The yield of maize silage per acre was 14.92 tons on sweet dover land 
and 8.25 tons on alfalfa land. 

Both virgin arid soil and the same soil after irrigation and cropping 
with non-legumes for two years, showed low carbon dioxide evolution 
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and nitrate nitrogen accnmulation, owing to their low content in organic 
matter. 

There is a greater carbon dioxide evolution during the first ten days 
and a greater final nitrate nitrogen accumulation from sweet clover than 
from alfalfa, whether they are grown in the field or applied as a residue. 

For purposes of supplying available soil nitrogen to nev/ land for 
establishing a short rotation, for seeding a pasture, or an orchard cover 
crop, sweet clover is especially suitable, because of its high nitrogen content 
and rapid decomposition when returned to the soil. W. S. G. 

Regional Soil Science. 

The Geology of Istiia. 

Cumin, G. Appunti geologici sullTstria montana. Proceedings of the P.Ac- 
cademia nazicnale dei Lincei, Vol. XXXIII, No. 5 pp. 1 74-1 77. Rome, 1924. 

OrograpMcally it is possible to distinguish three mountain systems 
in Istria, viz. in the West the undulating high table lands, in the centre an 
area characterized by mountain ridges, in the East the chalky plateau of 
the Valsecca of the Castelnovano. The prevailing soils are for the most 
part calcareous, and there is a relatively small amount only of sandy 
soils, marls and schist clays. 

The earliest formations are represented b}’' the Cretaceous, always of 
the calcareous type. The oldest layer is Cenomanian sometimes combi- 
ed with Turonian, which in this area is represented by grey calcareous 
breccia with a marl or dolomitic cementing, showing no fossils. This is 
covered by a blackish grey dolomitic mass. The dark Turonian chalks 
are in ridges varying from 0.80 to r.50 metres in depth, over which lie 
strata of varying geological formation corresponding to the rubble rocks 
of Nabresina. There is no Cretaceous formation such as is typical of the 
Triestine Carso, 

The base of the tertiary formation is represented by Tibiirnian, which 
in the lower strata is a lagoon, and in the upper a marine, sediment, consist- 
ing of black carbonaceous and dark-grey calcareous material. This merges 
without any definite dividing line into Rutetian, formed by light gre}^ 
white or more rarely blackish chalk, containing a numerous but not particu- 
larly varied fauna making it possible to distinguish different layers, which 
however do not exhibit any marked geological differences. 

Above the calcareous system lies an intermediate formation, partly 
breccia, partly marl, over which lies the sandy marl layer of Bartonian 
Riburnian, a highly composite formation, consisting mainly of sandy marl 
and sandy flint schists with a calcareous cementing, and clay schists in 
variously alternating and shallow layers. , Among these clastic rocks 
are found chalk ridges, particularly developed in Southern Istria. 

The red soil belongs td the early quaternary period and partly to earl- 
ier periods ; it lines the bottom of the Carsic and Doline pockets but is 
never found over extended surfaces. A. E. 
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Goethe and the Sicilian Red Earth. 

Fischer, Herm. ^Munich). Goethe und die sizilianische Roterde. Revm 
Internationale de Pedologie, Nos. 3-6 1924. 

In I/^wer Italy and Sicily red earth is not the prevailing type of soil ; 
on the contrary, as a typically climatic soil it occurs only in an isolated 
manner and is onlj^ to be found to any extent near Palermo. Even there 
its occurrence is limited to the chalk and dolomite mountains. Red earth 
occurs as a secondary stratified deposit, i. e. in the plains. It is only formed 
above very fine, cr^^stalline carbonate rocks. A higher proportion of 
clay in the rock seems to prevent its formation. The red colouring iron 
compound may be due to the original content of the non-decomposed rocks 
in iron sulphide and iron carbonate. The approximate extent of red earth 
round Palermo has been illustrated by a sketch map, in the article. It fol- 
lows that, owing to the nature of the rocks (Noric dolomite) and the cli- 
matic conditions (high summer temperatures with sufficient precipitation) 
the coastal district of Cefalu near Trapani is favourable to the formation 
of red earth. In the interior of the country red earth is seldom to be found, 
and it is confined to the southern side of the mountains. 

As early as 1787 Goethe, on his journey to Sicily, followed the line 
of occurrence of red earth near Palermo. Red earth in primary strati- 
fication is found : (i) at Mount Pellegrino, (2) at San Martino, and (3) behind 
Monreale. The zone of outcrop of dolomite was also observed by Goethe. 
Starting from beneath Moilreale, the author has submitted to chemical 
analysis the non-decomposed dolomite, the zone of white, friable, deposit 
and the red earth lying above it, and has found that, in decomposing, dolo- 
mite loses a greater percentage of magnesium than lime. The sesqnioxides 
increase fifty-five times more in red earth, as compared with their propor- 
tion in dolomite. On the heights of the mountains surromiding Palermo 
red earth is not formed, but a deposit occurs, which is poor in humus, and 
externally somewhat resembles brown earth. The Author. 

The Soils of Moistad Experiment Station, Hedmark, | Norway, 

Geomme H. Meldinger fra Norges EandbrukshOiskole, No. i, 1924, 
PP- 33-92, bibliography, i map. Oslo, 1925. 

The article gives a detailed description of the soils occurring at 
Moistad Espjeriment Station, Hedmark ; similar investigations are .to be 
made at the Norwegian Station. 

The investigations have been carried out by means of borings made to 
a depth of i metre, the character of the soil being examined at different 
horizons. Samples are submitted to mechanical analysis, determination 
of water capacity, volume weight, specific gravity, pore space, chemical 
analysis and determination of H-ion concentration and buffer effect. 

The bed rock is formed of Ordovician limestone and slates, and the 
soils consist, from a geological point of view, of moraine residues and peat 
and similar organic soils. W. S. G. 
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Soils of Pays de Gex. 

Gr.wiGKE, GnxET and DBniz]ST. Etude scientifique des terrains, des 
foiirrages et des laits du Pays de Gex. Congress on Alpine Pasture at Gex,. 
pp. 35. Dijon, 1924. 

Pays de Gex consists of an arrondissement of the Department of 
Ain on the Swiss frontier. It is a motmtain range stretching from South- 
East to Horth-West over an extent of forty kilometres and rising to 
from 1300 to 1600 metres in height. 

It is formed of the Middle Jurassic strata, viz., Astartian, Saura- 
cian, and upper (Portland) limestone, flanked by Dower Cretaceous 
rocks (Urgonian) or marls (Valangian). 

On the West lies the valley of the Valserine, a tributary of the Phone. 
On the East is the plain of Geneva, which is relatively a plain, and of 
glacial formation with alpine erratics and Molasse outcrops rising to a 
height above 600 metres. 

Going from East to West however, it has been possible to distin- 
guish the following bands or zones : Alpine erratics zone with variable 
lime content. Soil called “ battante ”, having fine sandy constituents 
piled up under the action of rain, and without any nitrogenous matter. 

Glacial Zone with outcrops of Molasse, clayey, content variable as 
to limestone, scarcely ” battante. ” 

Intermediary Zone between the plain and the mountain, the same 
strata dominated by the Lower Cretaceous at the foot of which the towns 
are built. 

On the slopes, the soils are tenacious and argilo-calcareous . In 
the South they are less clayey and not calcareous. Zone of the Valse- 
line clay soils rich in nitrogen and phosphoric acid, prevail. 

On the plateaus are friable soils. 

If the proportion of grasses G., leguminous plants L. and sundry 
plants D., be reduced to 10, the following result is obtained for the plain 
meadows (height 500 to 700 m.). 

5 to 6,5 G + I to 3 L + 2 to 3 D. 

On the unwatered slopes, from about 700 to 900 m., are found: 
ior2G+3L + 5or6D;in other words, the proportion of grasses 
decreases. 

On alpine pastures at a height between 130-150 metres there is a 
still greater increase in the proportion of diverse plants of which a large 
number are decorative (Orchids) or medicinal (Gentian, Thyme, Ve- 
ronica). 

The richest milks come from the most fertile zone at the foot of the 
mountains (Lower Cretaceous), where the fat content is 41 grams instead 
of the average 39 in the plain and 38 % in the Valserine. 

Pierre Lariie, 
Gurgy sur Yome, 
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Beetroot Soils in Bohemia. 

JanoI^a. R. Sar les sols betteraviers en Boh^e. Puhlication of the Min- 
istry of Agriculture, pp. 79. Prague, 1923. 

The cultivation of beetroot in Bohemia is carried on mainly in a 
district where the soil is more favourable than the climate to its growth. 
The amount of rainfall is a limiting factor for the development of this 
crop, and hence there is an intimate connection between rainfall and 
yield. 

Beetroot soils are : calcareous and non-calcareous loess, alluvial and 
Permian clays and lastly the sandy clay of the carboniferous stratum. 
The physical properties, and above all, the air and water capacity of 
these soils make them well suited to beetroot. The author has studied 
the variations of the physical condition of the soil profile under all its 
aspects, and draws the conclusion that beetroot requires deep tillage 
to ensure a sufficient quantity of water, Czech beetroot soils have the 
following content in nutritive matter (in 10 % HCl). 


P3OS . . 

CaO . . 
K,0 . . 
N (total) 
Humus . 


O.I % 

0.5 to 1.5 % 

0.25 to 0.3 % 

0.15 to 0.3 % 

0. to 4.0 % 

SMonxK. 


Soils of Overflow Meadows on the Banks of the Volxhov and Lake 

Ilmen. 

PEASSonov, Iv. Untersuchungen des Flusses Wolchow und dessen Bassins, 
Bui IV, pp. 5-24, with 7 maps. Leningrad, 1925. 

The overflows of the Volxhov and Lake Ilmen have a total extent 
of over 1500 square km. The chief meadow areas are the deltas of the 
Lovat and the Usta on Lake Ilmen as well as the great flood plain of the 
Volxhov at the Grusino. In the flood plain of Lake Ilmen afluvial sub- 
clayey and sub-sandy stratified soils prevail. However, the greater part 
is occupied either by swampy meadows of low level, or by peat bogs. High 
overflows also include large forest areas. In the valley of the Volxhov, 
clayey, alluvial soils are found, sometimes covering the whole area. In the 
riverside part of the plain unstratified, alluvial meadowy soils of granulur 
texture. Their area is however not large. The low level areas are most 
general, either with clayey swampy soils, or peat-bogs. In the region of 
Grusino, elevations of two kinds are encountered ; some of them are no 
more than 1-2 m. in height and are narrow and elongated, the so-called 
'' weretye '' (roller) with clayey alluvial, but clearly podzol soils. Others 
are higher, not overflowed by high water (25-35 m. above sea level), consist- 
ing of glacial deposits. Sandy undulations and hillocks may also be seen 
either along the tributaries of the Volxhov, or on the banks of ancient 
lakes- A considerable part of the flood plain of the Volxhov, mainly 
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on its left side, is covered witli forest. Soils here are swampy podzoL 
Similar soils are encountered under a stratum of new alluvium and in the 
meadow part of the valley, together with “ buried '' peat-bogs. 

To estimate the effect upon the soils of the valley of the Volxhov, 
produced by the rise of its waters due to the dam under construction, con- 
tinuous observations were undertaken in 1924 on the level of the soil water 
and the humidity of the soil (together with observations on vegetation). 

The soil of the flood plain of the Volxhov and the lake Ilmen are in 
their present natural state of different value grading from best soils of 
highest value (such as riverside granular soils) to those of low value and 
useless marshes. In respect of area, the soils of middle and low quality 
prevail, many of them however, might be improved and have perhaps, 
a great '' potential '' value. Author. 

Geology of the Sarthe. 

WnnsCH, Jutes. Bsquisse geologique des regions naturelles du Depart- 
ment de la Sarthe, pp. 30. I map in colour, scale I/320.000. he Mans, 1924. 

The primary stratum forming the Western part of the Armorican 
massif is frequently vertically inclined and is crossed by Granites, Por- 
phyries, Amphilolites, Diorites, Diabases and Petrosilex which only play 
a secondary part in agriculture. 

The schists give a deep siliceous soil often covered with heath. The 
Silurian magnesian limestone is valuable. 

Sandstone intercalations (Armorican sandstone) occur in the middle 
of the schists, covered with heaths and pine forests. 

The Devonian and the Carboniferous layer yield lime for agricul- 
ture. The kilns from which lime was exported to Brittany are still to 
be seen along the face of these strata. 

Secondary strata are represented by Jurassic and Cretaceous form- 
ations. 

Jurassic. — Marl Irias only appears to a certain extent in the North. 

Middle Jurassic (Bajocian, Bathonian, Collovian, Oxfordian) form 
the Champagne du Maine, 

The term Champagne ” or '' Campagne is used in France to 
designate the calcareous treeless plains belonging to Middle or Upper 
Jurassic and to Upper Chalk. . 

In the Sarthe and the West of France, the arable land, which is peb- 
bly and from which the lime is washed only to a shallow depth, is called 
''grdie '". It is red and argillo-calcareous. These are districts with 
dry, cereal-prodncing valleys. Certain strata of Bathonian contain 
flints. 

The more marly Oxfordian is the formation of Saosnois and Beli- 
nois which are surrounded by heaths and pines of the Forest of Persei- 
gne on one hand, by ferruginous Cenomanian sands on the other, 'and 
by the valley of the Huisme which meets the Sarthe at Be Mans. These 
tenacious marly soils are well suited for artificial meadows and cereals. 

The Cretaceous rocks begin by Cenomanian, which took: its name from 
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I^e Llans (Cenomanum) and is .generally silico-fermginous witk glatico' 
nite : Pexclie sands witli reddisii coloured sandstone : soils suitable for 
rye and potatoes occur in woods of Scotcb or Baltic pine. 

Marly cbalk beginning in the Cenomanian layer continues in the 
Turonian and tne Senonian in the South-east of the Department. It 
forms the sides of the valleys which are lined with clay containing flints 
washed out of ’the. chalk : it is also the tufa of Anjou, sometimes contain- 
ing .flint nodules or shale and provided the marl for applying to the soils 
of the siliceous plateaus. Content in calcium carbonate : 50 to 95 %. 

Cretaceous layers cover 200 000 hectares of varied aspect out of the 
624 000 hectares of the Department of the Sarthe. Clay with flints co- 
vers 80,000 hectars. 

Cla3' can be brought up again to the surface, which makes it more 
easil}? w^orked and there is a scarcely perceptible transition to the clay 
of the somewhat calcareous argilo-sandj" plateaus , of Pliocene origin. 

Ancient alluviums cover from 50 000 to 60 000 hectares. They are 
generall^^ siliceous, with the exception of those of the Saosnois Ome which 
cross the Jurassic calcareous strata. Thej^^ are for the most part dry 
and bear pine and oak. 

Recent alluviums (50 000 hectares) are richer and moister : mea- 
dows, vegetables, poplar trees. 

Pierre Tar-ue, 
Giirgy sur Yonne. 

The Agricultural Regions of North Dakota. 

WmtARD, Rex B. Bulletin 183 North Dakota AgrimlUtral Experiment Sta- 
tion^ pp. 168, figs. 64, tables 20. 1924. 

The Bulletin gives the location and description of the Black Earth 
Belt (Eastern), the Farming Grazing Belt (Central) and the Grazing Forage 
Crop Belt (Western), the climate, soils, land utilization, and general 
trend of both yield and acreage per farm. The area, size of farm, climate, 
soils, crop areas, crop yields, crop damage, extent of live stock per farm, 
position as regards production of the State and the agricultural districts 
of each county are stated. Yields of wheat, oats, barley, rye, flax, corn, 
potatoes, and hay are given for 1911 to 1922, inclusive. 

' T. Chapman, 

The Principal Results and Fundamental, Problems of Soil Investiga- 
tion in Georgia. , ■ • ' 

Zacharov, S. a. Annals of the State Polytechnic Institute, Tiflis, Vol. i, 
pp. 1-56. 1924, 

The soils of Georgia (formerly Tiflis and Kutais departements) have 
not as yet been subject to systematic investigations. Short descriptions 
exist and sketch maps of the low part of Western Georgia and Adahzaristan 
only, but investigations of Eastern Georgia, and inotmtain district are 
scarce and occasional. This short essay is to be considered as an attempt 
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to make use of scattered information about the soils of Georgia to sum- 
marise them and give a temporary classification of the soils, divide the coun- 
try into areas, and point out the essential theoretical and practical 
problems that the soil investigations in this country have to resolve. 

The soil of Georgia varies greatly in accordance with the combinations 
of the soil forming agencies, among which the relief is of prevailing impor- 
tance ; it influences the soil directly, and also indirectly, and is reflected 
in climate and vegetation. 

The predominant t^.’-pes of soil formations in Georgia are : 

1. Laterite soils ; 

2. Podzol soils (white ash-coloured and very much leached) ; 

3. Forest soils ; 

4. Maroon brown soils (soils of herbaceous steppes, maroon brown 
colour) ; 

5. Brown soils (soils of worm wood — herbaceous steppes) ; 

6. Mountain meadow soils (alpine meadows — "'Eylags''). 

Besides the completely developed, or normal soils, incompletely de- 
veloped soils are largely found in Georgia. Their formation has been 
disturbed by geological processes : denudation, “ diluvium and '' pro- 
luvium resulting in the formation of rough, skeleton (stony) soils, in 
which the local soil-forming process is not fully expressed. 

According to distribution of soils Georgia may be divided into areas 
as follows : 

I. Soil area of Western Georgia (Kolchida). 

1. Marsh-podzol zone of Kolchida lowland, below 1000 feet, with 
rainf all of 1200-1700 mm. Alder forest with Hanas. 

2. Taterite-podzol zone of lower mountains of Kolchida, 50-3000 
feet elevation, With rainfall of 2400-1200 mm. Forest with lianas. 

3. Zone of forest soils of Western Georgia-middle, mountains 
2000-6000 feet elevation, with rainfall about 1200 mm. Oak, beech and 
fir forests. 

II. Soil region of Eastern Georgia (Kartli and Kakheti). 

4. The zone of tchemozem and maroon coloured soils occupies the 
lowest and dryest parts of valleys, lower mountains and plateaux below 
3000 feet, with rainfall, about 600 mm. ; covered with halophytes — 
worm wood — herbaceous and mixed herbaceous steppes. 

5. The zone of forest soils occupies a part of the valleys and cen- 
tral mountains of 2000 to 7000 feet elevations, rainf all 500-800 mm. 
Elm, oak, beech, pine and mixed forests. 

III. The mountain zone — tchemozem occupies the plateau of 
Tittle Caucasus, 5000-7000 feet ; with rainfall of 500-600 mm. ; meadowy 
mountain steppes with Stipa. 

7. Zone of mountain soils of the ridges and summits of the Tittle 
Caucasus with Festuca-steppes. 

IV. The high Mountain soils, region of Georgia occupie the areas 
above 6000-7000 feet to the snow-line. It is characterized by a local cli- 
mate and local soils. It can be divided in following districts ; 

8. Zone of high mountain soils of the Great Caucasus, with rain- 
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fall of 1200 mm., witli alpine and ridiest sub-alpine tall berbaceotis mea- 
dows (swaneti). 

9. Zone of bigb mountain soils of tbe Adzbjaro-Jmereti and Trialety 
chain with rainfall of more than 800 mm. and with alpine and sub-alpine 
meadows. 

Among the theoretical problems, which are to be resolved next, we 
mention the following ; 

{a) The vertical distribution of soils ; 

[h] The origin of laterites and of their residual character ; 

(c) The origin and the conditions of brown forest soils, original 
soils of Georgia ; 

[d) The geography and topography of mountain meadow soils ; 
{e) The histoiy of the soil mantle on Georgia in connection with 

the presence of degraded, buried and fossil soils. 

Practical problems of stndy of soils are the following : 

{aa) The study of carboniferous soils of vineyards and the nature of 
carbonates, in order to extend the use of American Phylloxera resistant 
stocks ; 

[hh) Manuring and tillage of laterite soils ; 

{cc) Manuring and tillage of podzol soils ; 

{d^ The study of mountain meadow soils in order to use them in 
the most scientific way ; 

[ee) A detailed division of the country into soil regions ; 

[ff) Soil testing. 

The new Faculty of Agriculture, represented by professors and stu- 
dents — future agriculturists — is willing to do its utmost with respect 
to the study of soils in Georgia. Author. 
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Communications. 

International Society of Soil Science. — Tlie number of members 
is now 592, of wbom only about 400 have paid tbeir subscriptions and entrance 
fees for 1925. TMs made it necessary to send out a reminder to nearly 200 
members, involving considerable time and expense. 

I should like to take this opportunity of once more pressing on my col- 
leagues the desirability of forming national sections, which could take over 
a part of my work, for example: the sending of notices, etc. to new members, 
the collection of subscriptions, recording of change of address, etc. A pro- 
portion of the annual subscription of 6.50 francs, either 0.50 or 0.75 fr. could 
be placed at the disposal of the national sections for the purpose of covering 
expenditure. 

As you will be aware, on Circular 4 of May 1925 I requested the mem- 
bers to inform me whether they wished to receive the Proceedings of the 
International Soil Science Conference in Rome (May 1924) at the reduced 
price of 80 francs, the price for the general public being 150 francs. A num- 
ber of members have misunderstood the circular and have sent me the 80 francs. 
I have therefore to ask them to note that the matter is in the hands of the 
International Institute of Agriculture (Villa Umberto I. Rome [10], Italy) 
and that I have forwarded all money sent to this address. Members who 
have made enquiries as to the date of publication of these proceedings are 
also referred to this address. 

Members are again requested to remit the annual subscription in Dutch 
guilders, either by post office money order or to the Geldersche Crediet Ver- 
eeniging, Groningen (Holland), paid to the account of the International 
Society of Soil Science. In either case it is essential to add my name. 

By arrangement with the editor. Prof. vSchtjcht, the list of members 
will appear in the first part of the new year 1926. Members are therefore 
requested to be so good as to send me word of any change of address in good 
time. 

Dr. D. J. Hissink, 

Acting President and General Secretary. 

Herman Colleniusstraat 25, Groningen (Holland). 


Brief statement conceming progress made in the organisation of 
the First International Congress on Soih Science. — (i)' The per- 
sonnel of the Organising Connnittee has been completed. It consists of : 
F. J. Aeway (University of Minnesota, St. Paul), F. B). Bbar (Ohio 
State University, Columbus), G. S. Frap.s (Agricultural and Mechanical 
College, College Station, Texas), R. HAXCOTmT (Ontario Agricultural College, 
Guelph, Ontario), S. B. HASKETh (Massachusetts Agricultural Collie, Am- 
herst), D. R. HoAGUANn, (University of California, Berkeley), T. D. Dyon 
(C ornell University, Ithaca, New York), C. F. MakbuT U, S. Department of 
Agriculture, Washington, D. C.), A. G. McCaeu (University of Maryland, CoH^e 
Park), W. H. McInXere (Universily of Tennessee, Knoxvihe), M. F. MnXEE 
(U niversity of Missouri Columbia) , F. T . Shutt (D ominion Experimental Farm, 
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Ottawa, Canada), F. A. Wyatt (College of Agriculture, Kdmontoti, Alberta), J. 
G . I/iPMAJsr (B irector. Experiment Station, New B runswick, N. J .) . 

The personnel of the Exhibits Committee has also been completed. It 
consists of: E. Ts.noG, (Chairman, University of Wisconsin, Madison), C. H. 
Spurway (Michigan Agricultural College, East Lansing), S. D. Conner (Ex- 
periment Station, Lafayette, Indiana), R. M. Sattbr (Ohio State University, 
Columbus), H. J. Harper (Iowa State Collie, Ames), F. W. Parker (Ex- 
periment Station, Auburn, Alabama), W. W. Weir, (U. S. Bepartment of 
Agriculture, Washington, B. C.). 

(2) The Secretary of Agriculture, Mr. Jardine, has promised to see that 
a resolution is introduced after Congress convenes in Becember. This resolu- 
tion will authorize the President to invite foreign governments to send de- 
legates to the Congress. 

(3) The itinerary of the field excursion, which is to follow the meetings 
in Washington, has been prepared by Br. Marbut. Arrangements will be 
made to dig pits at certain locations in the United States, and possibly also 
in Canada, in order that the soil profiles may be clearly shown to members 
of the Congress. 

(4) Funds are being collected for financing the field excursion. It is 
hoped that enough money will be available so that the field excursion, which 
will last about four to five weeks and which will carry the party from the At- 
lantic to the Pacific shore, will be without cost to the foreign delegates. Very 
substantial contributions toward the expense of the field excursion have al- 
ready been promised. 

(5) It is expected that by next November, when a formal meeting of the 
Organizing Committee will be held in Chicago the necessary funds for financing 
the field excursion will have been subsciibed. At that time final arrangements 
will be planned for the program and for the appointment of such other com- 
mittees as will be necessary to insure the success of the meetings in Washing- 
ton, etc. 

(6) The National Research Council. The Association of Land Grant Col- 
leges and the American Society of Agronomy have also pledged their 
co-operation. The American Association for the Advancement of Science 
and the National Fertilizer Association will also ofier such co-operation as they 
may be able to give us. 

(7) Additions to the membership of the International Society of Soil 
Science are constantly being made. It is expected tliat by next fall there may 
be possibly as many as two hundred members in the United States. 

J. G. Ltpman. 

Etat de T^tude et de la cartograpMe du sol dans les divers pays. — 
This volume, published under the direction of the late Professor MURGOCi 
is now printed in full, with the exception of three colour maps which cannot 
appear therefore this winter. Since the last International Soil Science Con- 
ference, Professor MuRGOCi added many photographic illustrations and plates 
to this volume. 

Those who, previous to the last International Conference, received the 
incomplete volume, may apply for the work in its final form to Prof. Proto 



IKTHRNATI'jNAI, ASSOCIATIONS' 


1092 


feSCU-Pake, Itistitotiii Geologic al Uomaniei, vSectinea Agrogeologica, So- 
seana Ardealultii (Kiselef) No. 2. Bucharest, Rumania. 

Appeal for Cooperation in the Work of the Sixth Cominissioii 
on the Application of Soil Science to Scientific Agriculture. — The 
utilization of the soil ot the national territory so as to cover most com- 
pletely the subsistence requirements of a country, proved during th. war 
in every country to be one of tlie most important tasks of the public 
economy. In consequence, close attention was given during the war by 
all circles and even more has been since given to the improvement of the 
soil with a view to intensification of the production of necessaries. There 
has been accordingly a development beyond all anticipation in the technique 
of cultivation, directed tow^ards such treatment of the soil as will ensure a 
better agricultural utilisation. In close coimection with this tlie need is 
felt for depending this branch of teclmique on scientific lines, which would 
also have the eSect of rendering the relations between the soil and the means 
for its improvement, the subject of practicable scientific research. 

The Third International Soil Science Conference, held in Prague in 1922, 
recognised the interrelation between these facts and took them into account 
so far as to appoint a sub-committee of tlie Commission for the Study of vSoil 
Physics and Mechanics, which should make a special study of the appHca- 
tion of soil science to scientific agriculture. Tliis sub-committee took upon 
itself for the Pourth International Conference in Rome in the year 1924 a 
task of some magnitude, which consisted in the application to scientific agri- 
cultural schemes of mechanical analysis of soils by decantabion. 

The Commission drew up a number of conclusions on the buvsis of propo- 
sals and discussions, and among these tlie following may be specially men- 
tioned : 

A. The Organisation of Soil Science Service. 

(1) A complete and scientifically sound knowledge of vsoils is the essen- 
tial basis for an effective and economical solution of all amelioration pro- 
blems. Hence all measures for soil and land improvement should be based 
on absolutely reliable soil and hydrological investigations. 

(2) It is essential tliat provision be made for the organization of faci- 
lities for soil investigations in their relation to land cultivation. It is re- 
commended to the respective governments that, where tliis has not already 
been done, suitable committees be appointed to serve in an advisorj^ capacity 
as regards the organization of a soil science service. An effective organiz- 
ation of this sort lias been created in Czechoslovakia. 

(3) Research on land reclamation and water supply problems is urgently 
needed for the development of land cultivation methods. 

(4) It is necessary that tiie college curriculum in agricultural engineer- 
ing should be based on the natural sciences with speciaT ref erence to soil 
slence, ' 

(5) In order to avail ourselves promptly of the definite results from the 
accumulated comparative experiments in the various countries under the 
most variable conditions, it is important that all societies, institutions, bii- 
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reaus and other bodies interested in soil science, should become affiliated with 
the Conimittee on the application of soil science to scientific agriculture '' 
of the '' International Society of Soil Science. ” 

(6) This International Committee met for the first time in Rome in May 
1924. The working programme accepted for the soil science ser\dce in Cze- 
choslovakia and also the plans proposed for Germany were submitted. These 
projects may be considered as the basis for a programme of soil science ser- 
vice in each countrjv 

B. The Programme for the future work of the Com- 
mittee. 

(7) As topics for consideration at the nest conference the following 
should be studied : 

{a) Working methods of the Soil Science Service. 

ib) Organization of experiments on methods of soil improvement. 

(£;) Data on the influence of the improvement of various soil types. 
{d) Results of the experiments in land cultivation in reference to the 
“ drainage theory" ’’ (depth and distance)., In order to obtain comparative 
results it is desirable that the Committee members should receive from the 
various countries descriptions of the established drainage experiments of 
characteristic soil profiles. 

The next meeting of the Commission, which will take place in Washing- 
ton on the occasion of the First International Soil Science Congress in 1927, 
will be devoted to these and otlier important questions of soil science and 
scientific agriculture and will attempt their solution on an international 
basis. 

It is obvious that there will be a fuller realisation of the end in view 
in proportion as experts both on the scientific and the practical side become 
members of tiie Commission and in proportion as more countries are repre- 
sented on it. The more varied the scope of the work of the Commission, the 
greater value will attach to the results of its investigations. 

The Commission therefore makes an appeal to all experts, who are en- 
gaged in scientific agriculture either on the purely scientific or on the prac- 
tical side to join the Commission and to take an active part in its work, and 
the State authorities who administer the service of scientific agriculture, are 
invited to appoint representatives on the Commission. 

It is our firm conviction that our work will be of great value to all coun- 
tries and we are of opinion that for this reason we may count on some con- 
sideration of this invitation to Join the International Society of Soil Science 
and in particular to join this Commission. 

Groningen and Zurich^ 25 September 1925, 

For ike International Society of Soil For the Sixth Commission for the 

Science : The Acting President and Application of Soil Science to Agri- 
General Secretary , cultural Science : 

Dr. D. J, Hissink, , Chairman of the Commission^ 

Herman CoUerdusstraat 25, Groningen. J. Girsberger, Ing, Agr, 

Zurich. 
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The conditions for admission to the International Society of Soil Science 
are as foEows : — Any individual or body corporate engaged in the study 
of soil science, is eligible for ordinary membership. 

Members of the Society are entitled to receive the Review post free on 
payment of the annual subscription. 

The subscription for 1925 is 6.50 Butch guilders, with an entrance fee 
for new members of 2,50 guilders. 

Proposals for membership must be sent to the Acting President and 
General Secretary of the International Society of Soil Science, Br. B. j. HlS- 
SESK, Herman CoEeniusstraat 25, Groningen (Holland), or to the Cbiaimmi 
of the Sixth Commission for the Application of Soil Science to Scientific Agri- 
culture, J. GirsbergBR, Ing. Agr., Zurich, Switzerland. 

Proceedings for 1926 . — We kindly ask the readers of our paper 
to be patient with us if the various issues do not appear as punctually 
as is desirable There are many technical difficulties to overcome, but these 
seem to be eliminated now after a conference of the undersigned editor with 
Br. G. A. R. Borghesani, which took place in August 1925 in Rome. For 
technical reasons the size of the present number 4 had to be cut down so- 
mewhat, but from January 1926 on the paper will again be edited with 
increased contents and, above all, will appear punctually. 


P. SCHUCHT, 
Editor* 
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Papers, 

CONTRIBUTION TO A MONOGRAPH ON THE BETER-^. 
MINATION OF THE COUNTRY OF ORIGIN OF GLOYER 
AND FORAGE CROP SEED. 

When it was realised, that, according to their country’- of 
origin, seeds may be grown in quite different conditions, the determi- 
nation of the coimtry of origin became one of the most important 
tasks of seed laboratories. It is known that incidental seeds are re- 
moved from the samples to be examined and on the basis of their 
geographical extent, the country of origin of the seeds is determined. 
Many works have already been published on the subject, but they 
often follow no definite method and are sometimes incomplete and do 
not give a full tabulation of incidental seeds in samples from dif- 
ferent countries. 

Consequently, in the third International Conference on Seed 
Testing, Dr. A. Voerart pointed out, in a report on determining the 
country of origin, the necessity of taking notice not only of the weed 
seeds removed for the above mentioned purpose and which so far 
served as guides, but also of every other incidental seed occurring m 
a sample, as well as of other signs. Dr. Voekart was then charged 
by the Congress to make proposals for a method of research for 
determining the country of origin of clover and forage crop seed, a 
standard method capable of answering every requirement. The 
proposals were forwarded to the representatives of the various coun- 
tries taking part in the Congress. In consequence of this, the direc- 
tors of the State seed laboratories of each country must examine, 
according to definite instructions, a quantity of seed samples of their 
own country, with a view to the detection of foreign seeds, to weight, 
per thousand seeds and to colour, determining at the same time, the 
incidental seeds according to species and number. In the fourth 
International Conference for Seed Testing held at Cambridge in 1934, 
Dr. Voerart was already enabled to describe many researches con- 
ducted after the method he suggested and which had brought to 
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light valuable and so far unknown facts. Unfortunately Br. Vou 
KART is no longer able to continue directing the work. Therefore^ 
ill the fourth Conference, at Cambridge a Commission was appointed, 
with the help of which the task is to be continued by myself. Hav- 
ing agreed with the Director Dr. Votkart, on the begiiiiiiiig of March, 
and having taken the advice of the members of the Commission, 
the most convenient arrangement seems to follow the excellent plan 
proposed by Dr. Votkart, making works known under the above 
mentioned title. 

In the compilation of the results obtained a distinction was made 
on the one side according to the frequency of occurrence of the 
additional seeds in all the samples (constancy), on the other side 
according to the number in each sample (dominance). ' The follow- 
ing summar}' of each test of the country of origin show the frequency 
of occurrence (constanc}^) reporting the number of the samples 
in w^hich each species is found, shown in four sub-divisions : 

Veiy^ frequent additional kinds in 75.1-100 % of the samples tested 
Frequent ” in 50.1- 75 % '' 

Hess frequent '' in 25.1- 50 % 

Isolated in. o.i- 25 % 

The dominanc3^ is shown by the highest nnmber found ‘in 
1000 gm. and by the average for each sample in which it is generally 
found. 

According to the difference of country of origin of clover even 
the colour shows sundry differences determined by means of the 
relative quantity of yellow and violet grains. In consequence of 
this, it has been suggested to divide a determined number of grains 
into five different parts of '' violet, prevailing violet, mixed, prevail- 
ing yellow and yellow and to ascertain the percentage. 

Samples to be examined must be submitted from quite trust- 
worthy sources only and after various crops. Besides, different 
kinds of red clover, as, for instance, early and late clover, must be 
separately treated as explained with full particulars by A. Voukart 
in the publication issued as a report on the Fourth Conference of 
the International Seed Testing Association, held at Cambridge (i). 
The researches on red clover respecting country of origin are therein 
assembled in similar lists and provided with an additional text by 

(i) Published by His Majesty’s Stationery Office, Uondon, 1925. 
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Director K. Dorph-Pbthrsen for Denmark, by Director A, W. 
Franck for Holland, by Director John Fnescu for Roimiania and 
by Gustav Wikseee for vStockholins Dan. 

The following researches show the continuation of the work be- 
gun by A. Voekart, retaining as far as possible his method of record- 
ing. A difficulty arose in publishing the lists with only one nomen- 
clature. Following Voekart's proposal, the different species should 
be named only according to the decisions of the International Botan- 
ical Congress at Vienna. In consequence of the different interpreta- 
tions that our classifiers give to the idea of varieties and species and 
in consequence of the variable mode of writing, I followed chiefly 
modern and important botanical works and the Index Kewensis, 
placing meanwhile, in brackets, the different name used by the sender. 

The text attached to each list can of course be founded only on 
the weed seeds studied therein and has therefore only a relative value. 
Only after the issue of a work, as far as possible complete, provided 
with numerous data respecting samples, and treating of all the coun- 
tries of origin so far considered, will it be possible to give a connected 
table of the whole question. On the other hand, the results obtained 
up to the present time show a great increase of knowledge on the seed 
content of clover and lucerne from different countries. As the avail- 
able space does not allow us to produce separately the list given by 
different districts of the same country, we have reserved them for use 
in a possible later work. 

The following arrangements have been made for issuing the 
works; 

(1) Director K. Dorph-Pbtersen, Copenhagen, on Danish, 
Hungarian, Polish, Czecho-Slovakian, Roumanian, French and Ital- 
ian red clover seeds. 

(2) Chief director, Court-counsellor Dr. v. Degen, Budapest, 
on Hungarian clover and lucerne seeds. 

(3) K. Daveson, on Swedish red clover from Oestergotland 
and Snialand. ■ 

(4) Director Dr. E. Kitunen, Helsinki, on Finland red clover 

seeds. 

(5) Seed Daboratory, U. S. Department of Agriculture, Washing- 
ton D.C. on red clover seeds from north, central and western U. S. 
of North America. 

(6) Dr. F. Waheen, chief analyst, of the Seed Daboratory, on 
Canadian red clover seeds. 


12 — Agr. ingl 
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Tlianks are due to them for their assistance. 

Several other colleagues have already made known their wish 
to collaborate on this important question ; we may therefore, in the 
near future, look for the issue of a continuation of the work. 

Besides the researches carried out after Volkart's plan, two works 
have been undertaken on the determination of the country of origin ; 
they cannot be included in the limits of this publication and therefore 
follow separately in unchanged form. 

houis Francois : ha determination de la provenance des seniences. 
Walter von Petery : BeohachUmgen und F ofschungen der Frem- 
den Samen {Unkrautsamen), die in den argentinischen Saaten enthal- 
ten sind, mit besonderer BerUcksichtigung der Herhmft dieser, je 
nach Verbreitung der betreffenden Unkrautpflanzen in den versohiede^ 
nen Gegenden, 

Red clover from Denmark. At the Cambridge Con- 
ference Dr. Voekart was enabled to report on an early research of 
Dorph-Petersen on the countr^^ of origin of Danish red clover. The 
statements made at that time are still valuable for the present re- 
searches. The weed flora given in the following list is that belong- 
ing to the northern part of middle Europe. Plants requiring warm 
arid soil are very scarce, if not altogether missing. There are found 
here separately : Reseda luteola, Anthyllis Vulneraria, Medicago sa- 
tiva, Salvia praiensis, Thrincia hirtay Crepis tectorum, Centaur ea Sea- 
biosay Picris hieracioides, aU of which indicate a wanner, drier, some- 
what more limy undersoil. Even Silene dichotoma, a plant wliich 
ought to be considered as continental, was found in two samples. 
Particularly interesting, as Voekart already pointed out, is the ra- 
ther frequent occurrence of Trifolmm striatum in Danish red clover. 
This plant is chiefly to be found in Mediterranean lands and West 
Europe and appears, on the contrary, only very scattered and scarce 
in central Europe on soils having almost no lime or much salt. The 
following is worth notice : the very frequent occurrence of LoUum 
perenne and E. muUifiorumy Phleim pratensey Dactylis glomerata, Agro- 
pyrum repens, Bromus arvensis, Poa annua and P. trivialis must 
partly be attributed to the extensive cultivation of these species in 
Denmark, partly however to the influence of the cool and damp cli- 
mate of this country. Also the strong predominance of Geranium 
dissectum. Geranium molle and Geranium pusUlum as well as of Chry^ 
santhemum inodorum appears worth of notice. 
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Swedisli red clover from Oestergotlaiid 
and Sm aland. The weed content of both Swedish areas of 
origin from Oestergotland and Smaland shows the composition that 
is characteristic of the North of central Ettrope and is also to be found 
in Danish seed in which those kinds are scarce that require a warm 
soil. Apart from such plants stand Galeofsis Ladanum, Anthyllis 
Vainer aria, midi. Centaur ea Smhiosa; on the contrary Gafem tricorne, is 
very frequent, a species originally indigenous to South Europe but 
is now more or less accustomed to the climate of especially warm pla- 
ces in central Europe. Its frequent occurrence in Swedish red 
clover fields has yet to be studied. In Danish, and still more in 
German seeds, various kinds of weeds are totally missing such as 
Daucus Carota, Crepis tectorum, Sherardia arvensis, Trifolium striatum, 
r. procumbens and T. arvense, Silene infiata, Reseda luteola, Geranium 
pusillum, Scleranthus annuus, etc. We cannot decide here if this 
fact is principally due to the more northerly position of these countries 
in regard to Denmark, or to the little amount of lime in the soil. The 
almost complete deficiency of Dactylis glomerata, Lolium perenne and 
L. nmUiflormn in Swedish seeds should be noted in comparison with 
Danish seeds in which these kinds occur very frequently. 

The weight per thousand seeds of those coming from Oestergot- 
land and Smaland shows a noticeable conformity with that of Danish 
seeds. We note here in accordance with the result already obtained 
by Dr. Voekart, that Danish, Dutch and Swedish clover show a 
dominance of the yellow colour. The regular occurrence of Httle 
stones, quartz, feldspar and hornblende is evidently very character- 
istic in these Swedish seeds and can be taken into consideration 
in determining the country of origin. 

Red clover from Finland. In the weed flora of 
seeds coming from Finland, as in those coming from vStocldiohns Dan, 
the influence of the northern climate is very noticeable. Species 
requiring warm regions are almost completely missing. Plantago Ian- 
ceolata which occurs very frequently in Danish and in Swedish seeds 
from Smaland is much less frequent in Swedish red clover samples 
from Oestergotland and appears only very rarely in those from 
Stockhohns Dan and from Finland. The interesting fact, noted by 
Dr. VoEKART, that in samples from Stockholms Ran the persistent 
species prevail, is even more noticeable in red clover samples from 
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Mnlaiid. In Finland seed species are even to be found tfiat in 
central Ftirope are indicative of specially damp meadows and mars lies, 
e. g. Stellaria palusiris, Galium uUginostim, Filipendtda Vlntana, 
Achillea ptarmica^ J uncus bufoniuSj Cirsium palustfc. 

Very cliaracteristic of Finland red clover is the very freci'ueiit 
occurrence of Rumex domesticus that is only to be found in isolated 
samples from Stockholms Fan and can be considered as the indicator 
of Finland seeds. Worth noticing also is the frequent occurrence of 
Galeopsis Tetrahit and the less frequent of Carum Carvi, Ranunculus 
acer and Lathy ms pratensis. 

The mineral content of the samples is very characteristic and 
when carefully studied is of great help in determining the cotintr3^ 
of origin. 

* 

Red clover and lucerne from Hungary. The 
weed flora of Hungary is composed partly of species from central 
Europe and universal plants, partly of species requiring warmth, as 
are also to be found in Italian and French seeds, partly of repre- 
sentatives of western and south-western Europe. Contiguous soiith- 
westem Russia, Roumania and Jugoslavia have equal or similar 
characteristics and some of the weeds of western Europe go west- 
ward through Moravia, Bohemia, Austria, in the dry regions of 
western Germany. 

On account of the frequency of occurrence of various species lik* 
ing a warm climate it is not always an easy task, as STKBmOR and 
VotKART note,, to distinguish Hungarian and other clover and lucerne 
seed of eastern Europe, from those of western and south Iriirope, 
But these Idnds are also of a great help in determining tlie country 
of origin, as they respectively appear in the different regions in dif- 
ferent proportions. Very characteristic in Flungarian seeds, and in 
those of the contiguous regions is the frequency of occurrence and the 
corresponding constancy and dominance of Setaria viridis, Setaria 
glauca and Panicum Crus-galU, Together with these are frequently 
found Setaria germanica and Panicum miliaceum. Other species lik- 
ing warm soil are more frequent in seeds of eastern Europe than in 
the. seeds of western and south Europe, in greatest quantity were 
found in the samples : Chenopodium hyhridum, Coronilla varia, Co^ 
nium maculatum, Lappula echinata, Ballota nigra, Stachys anmm, 
Cichorium Intybus and in less quantity Polycnemum majus, Delphi^ 
nium Consolida, Nigella armnsis, Galega officinalis, Buplmrum tenuis'- 
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simum, Galeopsis Ladmimz and others. The occurrence also of the 
Grobseide, Cuscuta arwm^is, more frequent in Hungarian seeds than 
ill those of western and south Europe, can be tised as an indicator. 
Hibiscus tevmtiiSy coiisid'.ered to be a variety of Hibiscus Trionum 
by one author and by another as an independent species and was, 
up to the present time, termed Hibiscus Trionmn in the literature of 
the seed laboratory, i$ y»ery characteristic of many Hungarian seeds 
even if it is more rare. We are rather surprised at the occurrence of 
Picris echioides (= Helminthia echioides), Centaur ea solstitialis and 
Crepis setosa. Even if th'Oose species, especially both the last ones, can 
often be observed iru Hungary as weeds, the occurrence of 
their seeds in clover lucerne seeds suggested up to the present 
time, a French or Italian origin. Dr. v, DnoEiif states in the addi- 
tional text to his tables coi the countries of oiigiti that Picris echioides 
is to be found in luceriK^ fields of certain regions of Hungary. Also 
Verbena officmalis that, up to the present time, was considered as 
belonging more to western Mediterranean Atlantic regions, occurs 
frequently in the list of Hungarian red clover. Lolium perenne and 
Lolhim multiflorum arc, liilce other herbs, often very frequent in French 
seeds and become tlietefore characteristic, Hut Lolium perenne 
occurs also very freqiteaily in Hungarian red clover lists as, together 
with Lolimn aristciiiim, Sn the lucerne list. [Lolium aristatum is the 
commonly grown form Hasting 2-3 years, of Italian Ryegrass). In 
consequence of this the mumber is always more reduced of the chief 
species by means of whHch the clover and lucerne seeds of western 
Mediterraneaii-Atlantic regions differ from thase of Hungary. 

On the other hand, Hungarian seeds show, together with the 
above mentioned weeds liking warm soil, specific representatives of 
the west and south- west, which are missing in French and Italian 
countries of origin and were in part, up to thc: present time, altoge- 
ther unknown for these regions as for instance, Fesiuca pseudovina, 
Rumex stemphyllm, Bmssica elongata, Trifolimn pannfiorum, Me- 
lamfyrum barhatum, Smkia nemorosa, Anthemis ruthenica, Centaurea 
pannonica, C. micraniha^. Both the last species have also, as Direc- 
tor VoEKAM stated sufe the Copenhagen International Conference, 
been found in Roiimamian seeds by Director Enescxj, Bucharest. 
Unfortunately, of these species, only Centaurea micranthos and Ru- 
mex stenophyllus occur trectuently in the list of Hungarian lucerne 
seeds, while they are missing in red clover. On the contrary, Centau- 
rea pannonica and Anthmiis ruthenica are to be found in red clover 
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seeds among tlie less frequent kinds, wliile the other species mention- 
ed occur only in isolated cases and cannot therefore be considered as 
chief kinds. At all events, in the study of Ilniigariaii seeds s]:)ecial 
attention should be' given to all such species. 

A typical representative of Eastern European weeds, SilePie dicho- 
toma, by means of frequent importation of Russian and Ilmigariaii 
clover seeds has reached west and north to Bohemia, f^ilesia, Den- 
mark and Finland, appearing also in North America, as the lists of 
the countries of origin of the United States of America ascertain. 
On the other hand, Amamntus albus and A, retroflexiss, weeds orig- 
inally coming from North America, have largely extended in Hun- 
gary and their seeds occur therefore very frequently and can be of 
great help in determining the country of origin. However, v. 
states in his additional text that Melilotus farvifloms, considered 
in literature as Hungarian ^^ellow clover seed, was never to be found 
in Hungarian seed and that he was also never able to find the plant 
among Hungarian weeds. On the other hand, in Hungarian lucerne is 
to be found the seed of Trigonella Besseriana Ser. Melilotus pro- 
cumbens Bess.) that somewhat resembles the seed of Melilotus par- 
viflorus. The plant does not occur very frequently on the sodium 
sandy soil of Hungary, but here and there in clusters. ItvS seeds were 
rather numerous in the corresponding lucerne seeds, and interesting 
also is the frequent occurrence of Salsola Kali in Hungarian lucerne 
seeds. This occurs because the soil of the Hungarian plain contains, 
here and there, a greater quantity of salt. 

Even if it is rather difficult, according to the above mentioned w^orks, 
to distinguish Hungarian from French and Italian seeds and especially 
to recognize mixtures of both, the examination of the wliole seed 
flora as it appears in the lists, gives a reliable table. According to 
my own experience, the presence of typical small lunqis of eartli is 
of great help, in determining Hungarian seeds. A great (|naiitity of 
these seeds comes from the region of the Hungarian plain, wliicli is 
covered with black earth. In the samples it has the form of little 
round lumps. It differs from the one which occurs in Russian seeds, 
because the Hungarian particles are more closely united and often 
show a slightly glossy brilliancy. According to a coniniunication of 
Councillor v. Dbg-ejn, the difference proceeds from the fact that 
Hungarian black earth contains sodium. 

Red clover from the United vStates of 
North America. The table sent by, the Seed Eaboratory,, 
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U. S. Department of Agriculture, Washington, D, C., shows in alpha™ 
betical order the weed seeds of 133 red clover samples from 14 Sta- 
tes and the average number per 1000 gm., as found for each State. 
Unfortunately, space does not allow us to produce the 14 lists ; they 
are, in consequence of this, assembled in one list But the memoran- 
dum attached to the work has been published without any altera- 
tion. It shows in what class the weed content of each State differs 
and is a compensation for the single lists. 

In comparing the following classification of weed seeds with what, 
in the first International Conference for Seed Testing, of 1907, Ste- 
beER stated to be characteristic of North American origin, we notice 
a very considerable increase in our knowledge concerning . the weed 
flora of this region. In these American species very frequently 
occur : Plantago Rugelii and Ambrosia art entisiae folia, less frequently : 
Panictm capillare, Euphorbia Preslii, Acalypha virginica, Phy- 
salis sp. The following kinds are to be found isolated : Panicum 
dichotomiflorum, Panicum GaUingeri, Panicum lanuginosum, Pani- 
cum barvipulvinatum, Sporobolus clandestimis, S, neglectus, S. cryp- 
tandr^is, Paspalum setacemn, Danthonia spicata, Cenchrus trihuloi- 
des, Polygonum pennsylvanicum, Runicx salicifolius, Chenopodium 
leptophyllum, Amaranthus hlitoides, Salsola pestifer, Mollugo verti- 
cillata, Lepidium densifiorum, L. virginicum, Liniim virginiamm, 
Euphorbia maculata, Cuphea petiolata, Oenothera heterophylla , Ver- 
bena urticifolia, V, angustifolia, V. hastata, Eledeoma pulegioides, 
Lycopus virginicus, Dracocephalum parviftonmi, Trichostema dicho- 
tomum, Teuorium canadense, Solanum carolinense, Plantago aristata, 
Veronica peregrina, Lobelia infiata, Rudbeckia hirta. 

Red clover from Canada. The weed content of Can- 
adian seeds does not contain so many species as in the case of seeds 
from the United States of America. Out attention is first of all called 
to the fact that, in the American chief species only Plantago Ru- 
gelii and Ambrosia art'emisiaefolia are to be found, and isolated Sisy- 
finchium sp.. Decodon verticillatum and Silene antirrhina.. Of the 
kinds more frequent in the red clover samples of the United States, 
are missing here : Amaranthus sp., Andropogon Ischaemon, Daucus 
Carota, Euphorbia Preslii, Phy salis Acalypha virginica, Panicum 

capillare. 

Comparing the weed contents of the United States and Canada 
with European red clover seeds, we notice that a great many Euro- 
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pean species are also to be fottnd among the American stHxis, with 
tlie same frequency of occurrence as, for iiistatice, Sekirui i^iaaca 
and 5. viridis, Rumex crispus and R. AcctoseUa, Rolygoiiuni Persica- 
fia, Chenopodium album, Plantago lanceolaia, Cirmim arveme, (‘tc. 
On the other hand, a certain nixmber of species and varietms free jiicntly 
occurring in Europe are totally missing. We cannot tind in Anic*r™ 
ican lists our species of Geranmm, Vida, Galium and CcnUiitrca, 
Sherafdia arvensis, Carum Carvi, Sinapis arvensis, Convolvulii'S 
arvensis, Lapsana communis, Matricaria inodor a, Agropyrmn repens. 
The western and south European chief kinds such as Coronilla scar-- 
pioides, Helminthia echioides, Picris stricta, Thrincia hirta, TrijoUum 
supinum, etc., are also missing.. Ranunc%iUis repens, Spergula arven- 
sis, Lolium multiflorum and Lolium sp. were only present in every 
other of the 133 samples of the United States, and in those of Canada 
are missing ; Cichorium Intyhus is only to be found in isolated cases. 
The occurrence of Heleocharis palustris and Heleocharis ovata in Am- 
erican clover seeds is surprising. These plants appear in Europe only 
in marshes and very damp meadows, on the border of pools or in 
emptied reservoirs, but never in clover fields. 

We possess data respecting samples from Poland, Czechoslova- 
kia, Roumania, Italy and France, but as they do not supply any ge- 
neral conclusions they are only published in the lists as supj)lemeiits. 

EIST I. 

Red clover from Denmark. 

Examined by Dorph-Pbtbrskn, Director of Staatsfrdkontrollen, 
Copenhagen. 


Very frequent : 

Anihemis arvensis b 

Lolium perenne b* and L, multifl. bam. . . . 

Rumex crispus b 

Trifolium hyhvidnim b 

Medicago lupulina b- ...... 

Geranium dissectum b 

Cirsium arvense (b,) Scop 

Chenopodium album b 

Plantago lanceolata b 


Number 

Drluxiniiiixi 

Average 

of j 

per 

per 

samples j 

1000 gm. 

looo gm. 

39 

138 000 

7 800 

38 

31 840 

a 414 

38 

l‘l 200 

1.1:70 

38 

5 160 

285 

38 

4 000 

574 

39 

2 000 

197 

38 

2 000 

259 

37 

6 000 

1 461 

37 

3480 

449 
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Number 

of 

samples 


Masiiuiim 

per 

1000 gm 


Average 

per 

xooo gm 


Very frequent : 


Runisx acetosella 

Phleum pratense 1^ 

Tfifolium vepens ly 

Sherardia arvensis 

Dactylis glomcrata L 

Geranmm Molle 1/ 

Chrysanthemum inodontm L. { = Matricaria ino- 
dor a Lv 

Agropyrum repens Krause (= Triticum repens 

X) •••••. 

Sinapis arvensis 


35 

34 

33 

33 

32 

32 


259 

42 600 
6 760 
272 
20 400 

693 


8 48 o 

I 350 

5^8 
46 
I 102 
• 62 


32 


8 640 


648 


31 

31 


333 

I Soo 245 


Frequent species : 

Brunella vulgaris ly. . . 
Stellaria media (ly ) Vill. 
Daucus Carota ly. . . . 
Plantago major L. . . . 
Polygonum aviculare L. 
Geranium pusilhim L. . 
B.ronms arvensis 'h. . . 


29 

28 

27 

24 


23 


21 

20 


21 200 
2 160 

I 7 000 

14 920 

773 
I 020 
10 240 


174 

143 

I 0^1 

I G13 
64 

102 

626 


lyess frequent species : 

Poa annua E- a. P. trivialis E. . 

Agfostis alba E 

Viola tricolor E 

Myosotis arvensis Pers 

Spergula arvensis E 

Tfifolium striatum E- - * • • • 
Cerastiurn caespitosum GiL . - . 

Senecio vulgaris E 

SclerantJms anmms E 

Pammculus repens E 

Cirsium lanceolatum (E) Plill. . . 

Silene inflata vSmitli 

Capsella Bursa-pastoris Med. . . 

Lotus corniculatus E 

Anagallis arvensis E 

Chrysanthemum Leucanthemum E- 

Achillea Millefolium E 

Lolium perenne E 

Veronica Tournefortii Gruel. , . 
Chrysantlmnum segetum E. . . . 
Lapsana communis E 


X9 

19 

19 

19 

19 

18 

16 

17 
14 

14 

15 
15 
13 

13 

14 

13 

12 

II 

II 

13 

10 


33 333 

5 .S 4 S 

59 

5.670 

291 

32 

I 140 

116 

2 280 

306 

9 S 7 

96 

I 480 

399 

520 

88 

333 

32 

5 S 0 

5^> 

72 

14 

420 

59 

680 

162 

I 200 

no 

12 

6 

2 240 

355 

I 300 

354' 

31 '840 

6414 

112 

36 

360 

S 3 

570 

73 
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Isolated species : 

Number 

of 

samples 

Maxiuiim 

per 

1000 gtii 

Average 

per 

tooo gm 

Alchemilla a'i'vensis Scop. 

10 

6.(0 

97 

Galium Mollugo B 

Car ex div. spec, (caespitosa If., muricatalf., ro- 

10 

76 

a8 

strata With., etc.) 

8 

773 

1 88 

Festuca pratensis Hiids 

9 

I 080 

t 53 

Arenaria serpyUifolia B 

8 

34 ^ 

1 00 

Trifolium procumhens B 

9 

120 

21 

Galium Apavine B 

8 

1 72 

1 8 

Veronica arvensis B. a. V. Chamaedrys B. . . 

8 

i St 3 

TOb 

Cichorium Intybus B 

8 

2 680 

366 

Leontodon aidumnalis B 

8 i 

I 560 

223 

Avena sativa B- . . 

1 

8 ' 

24 

8 

Brassica campestris B 

7 

172 

42 

Holcus lanatus B 

7 

173 

43 

Fesiuca ovina B., duriuscula Koch 

6 

52 

22 

Bromus mollis B- a. Br. commutatus Schr . . . 

6 

128 

29 

Atfiplex paUtlum B 

Melandvyum album Garcke ( = Lychnis alba 

7 

260 

54 

Mill.) 

6 

112 

2$ 

Papaver duhium B- a. P. Argemone If. 

6 

5 (322 

1.200 

Triticum vulgare Vill 

6 

12 

6 

Centaurea Cyanus B- . * 

6 

52 

26 

Sonchus asper All 

5 

133 

62 


111 4 samples were found. : 

Secale Cave ale (4), Polygomcm Convolvulus I/. (44), Rum&x iicetosa 

If. (104), Stellaria graminea I4. (356), Trifolium arvenseJ^, (7), Trifolium agm- 
fium If. (10), Anthyllis Vulneraria L. (13), EroMum cicuiarhim (14), 

Reseda luteola L* (353)> Pofentilla procumhens P>hth.. (5)’, Echmm vulgare h, 
{22), Taraxacum officinale Web. (4), Crepis virens Vill. (83), Centaurea Sea- 
biosa If. (5), Sonchus arvensis 1 ^, (id). 

In 3 samples were found : 

Alopecurus geniculatusTf. (8), Polygonum tomentosum vSehr, (8), Ranuncu- 
lus flamula If. (4), Ranunculus sardous Cr. (= R, Philonotis Blirli.) {123), 
Barharaea vulgaris R. Br. (200), Sinapis alba B; (22), Rubus sp. (4), ConvoU 
vulus arvensis h. (4), Odontites rubra li. (192), Stachys paluster If , (6), Anchusa 
officinalis Garke (4), Valerianella dentata Poll. {4), Beilis perennis h. (17), 
Car duns acanthoides 1 ^. (41), Artemisia vulgaris I<. (69), Hypochaeris radiata 
I4, (40), Crepis tectorum I<. (6). 
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In 2 samples were found : 

Arrhenathemm elatius M. a. K. (= Avena elatiovT/,) (37), Secale cereale L. 
(9), Ltiziila campestris 1), C. (6), Polygonum Persicaria 1 ^_. (lo), Silem dichoto- 
toma Klirh. (36), Lychnis sp. {20), Dianthus sp. (4), Thlaspi arvense 
(4), Leptdmm campestre R. Br. {4), Medicago sativa E. (6), Trifolium minus 
Relh. (8), Potentilla argentea L. (409), Potentilla reptans E. (16), Carum Carvi 
1394), Veronica hederifoUa E. (6), Lithospermum arvense L. {4), Lamium am- 
ple xicaule E. (54), Lamium pviYpureiim L . (4), Anthemis CoHilah. (5), Sonchus 
olemceus E. (6). 

In I sample were found : 

Airopsis sp. (17), Triodia decumbens P. B. (8), Triticum sp. (4), 
Hordeum sp. (4), Anthoxanthum sp. (4), Lolium temulentum E. (4), Vulpia 
sp. (4), Cynosums cristaius L, (9), Deschampsia caespUosa P. B. (= xiira cae- 
spitosa^L.) (8) Bromus sp. (72), Alopacuvus pvatensis E- (4), Rumex sp. (4), 
Urtica dioica E. (4) Polygonum lapalhifolium E. (4), Polygonum sp. (4), Eru- 
castrum PoUichii Sch. et Sp. (4), Berteroa incanal). C. (309), Raphanus Raphanis- 
tmm E. (36), Neslea paniculaia Desv. (4), Sisymbrium officinale Scop. (630), 
Erophila verna F. M. (== Draba vefna E.) (8), Ornithopus sativus Brot. (4), 
Melilotus sf>. (4), Malva silvestris Fries. (4), Chaerophyllum temulentum E.. 
(4), Anthrisc'us silvestris Plof. (6), T orilis Anthriscus Gemel. (27), Alectovolophus 
minor Wimm. et Gr. (= Rhinanthus minor FliiF.) (12), Veronica ToiwnfortU 
Gmel. {4), Salvia pratensis E. (28), Lamium sp. (8), Menta arvensis E- ( 9 )^ 
Galeopsis dubia Eeers. (4), Stachys annus E. (4), Arctium Lappa E. (12), Centau- 
rea Jacea E- (4), Pier is Meracioides E. (4), Achillea ptarmica E- (4)» Artemisia 
vulgaris E* (9)j Thrincia Roth. (12), Anthemis tinotoria E. (12), Anthemis 
Cotula E- (s)- 

The following were also found : Claviceps purpurea Till, in 15 samples 
(average 43), Sclerotinia Trifoliorum Bricks, in 19 samples (average 14), Ty- 
phula trifoUi Rostr. in 12 samples (average ii), other Sclerotinia in ^ so^mples 
(average 45), TiUetia Hold Rostr. in i sample (4). 

In other mixtures were fou.nd : Barth, small stones, hull fragments of 
grain, wasp chrysalis, other chrysalises, larvae and parts of other insects. 

Weight per thousand gm: The weight per thousand gm. 
varies from x j8 to r.82 gm. and amounts on an average to 1.5 8 gm. 

Colour : The colour has the following percentage average : 



Violet 

Prevailing 

1 violet 

1 

Mixed 
Violet 
aud yellow 

Prevailing 

yellayir 

YeUow 

Brown 

[ 

Green 

Minimum ...... 

Maximum 

Average 

0.3 

z.S 

1.2 

13-X 
40.4 1 

24*7 i 

5.6 

2 S ,5 

20.0 

4-9 ! 
37-8 
20.9 

8.2 

32-5 

19. X 

3.7 -1 

26.4 

X3-5 

O.I 

I ‘9 

0.6 


The data are derived from 39 samples as regards the weed content, from 
10 samples as regards the colour and the weight per tliousand gm. 
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LIST II. 

Swedish red clover from Oestergotland 


Examined by K. Labeson, Director of the Oestergotlaiids Ians 
Erokontrollanstalt Linhoping. 


i 

Number 

of 

samples 

Maximum 

per 

1000 gm. 

Average 

per 

1000 gm. 

Very frequent species : 




Phletim pfatense If 

21 

1 95880 

12819 

Tfifolimn hyhfidum L 

21 

77 920 

17819 

Rumex crispus Ti 

20 

3 000 

4O1 

Frequent species : 

! 



Chenopodimn album I4 

16 

I 080 

1 64 

Medicago lupulina L 

14 

19 480 

3'>74 

Polygonum avimlare 

13 

152 

47 

Sinapsis arvensis L 

13 

2 280 

293 

Galium tricorne Stokes 

13 

164 

39 

IfCss frequent species : 




Thlaspi arvense L 

II 

788 

136 

Lapsana communis 

II 

380 


Lychnis flos cuculi 

10 

380 

75 

Plantago lanceolata L, 

10 

10 560 

2 278 

Cirsium arvense (1,) Scop 

9 

t88 

57 

Bnmella vulgaris. L 

■ 9 

272 

55 

Barharaea vulgaris R. B 

8 

2 480 

506 

Stellaria media (L.) Vill 

8 

748 

183 

Agvopyrum repcns Krause ( = Tritictim repens 




L.) 

7 

136 

43 

Rumex aceto sella R 

7 

274 

93 

Spergula arvensis L 

6 

lOo 

4 ('* 

Vicia hirsuta J, F. Gray 

6 

34 

X3 

Chrysanthemum inodorum X/. ( ^ Matricaria \ 


inodor a B.) 

6 

2.560 

491 

Isolated species : 




Silene nutans B 

5 

4 32 f> 

I 004 

Carduus crispus 1 ■ 

5 

I 200 

312 

Polygonum lapathifolium B 

4 

II4 

' 35 

Stellaria graminea L, , . 

4 , 

.48 

r 18 

1 
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Number 

Maximum i 

Average 


of 

per 

per 


samples 

rooo gra 

xooo gm 

Isolated species: 

— 

— 


Anthriscns silvester Hoff 

4 

13 

8 

Myosotis arvensis Hill 

4 

104 

43 

Anihemis arvensis L 

4 

732 

1S9 

Anihemis tinctoria'h. . . 

4 

18S 

106 

Car ex sp 

3 

24 

13 

Poa pratensis E 

3 

264 

176 

Ranuncuhis repens E 

“ 3 

28 

13 

Viola tricolor E 

1 3 

26 

12 

Tri folium repens E 

3 

24 

13 

Chrysanthemum Leucanthemum E 

3 

28 

19 

Achillea millefolium E 

3 

68 

38 

Carex hirta E 

2 1 

12 

ii 

Carex muricata E 

2 

10 : 

7 

Lumta campestris Earn. a. D, C 

2 

G 

6 

Atrip lex paiulum E 

2 

244 

184 

Cerastium arvense E 

2 

12 

6 

Delphinum consolida E 

2 

34 

23 

Pap aver argemone E 

2 

28 

22 

Sisymbrium officinale Scop 

2 

14S 

91 

Cap sella Bursa-pastor is Medicus 

2 

44 

25 

Lepidium campestre R. Br 

2 

40 

24 

Rubus fruticosus E 

2 

4 

4 

Carum Carvi E 

2 

12 

9 

Aethusa Cynapium E 

2 

96 

54 

Pimpinella Saxifraga E 

2 

6 

6 

Galium verum E 

2 

20 

r6 

Planiago major E * 

2 

24 

15 

Odontites rubra E 

2 1 

28 

17 

Lamium amplexicaule E 

2 

12 

9 

Centaurea cyanus E 

2 

I 6 

5 

Sclerotien . ' 

2 

: 4 

4 


Found only in one sample: Festuca pratensis Huds. (==F. elatiorl^.) (4), 
Festuca ovina (28), Agfosiis alba h. (=^A, stolonifem) (84), Polygonum 
Convolvulus I<. (40), Polygonum Persicaria I/. (6), Arenaria serpyllifolia 1 C. (28), 
Camelina sativa Cr. ,(6), Poientilla argentea L. (24), Geranium Molle I/- (6), Ge- 
ranium dissectum I<, (13), Anthyllis vulneraria It. {20), Linum usitaiissimum 
!{. (4), Lithospermum arvense I4. (8), Galeopsis Tetrahit I<. (120), Galeopsis 
Ladanumlt. (4), Cirsium lanceolatum (I<.) Hill, {'lo), Centaur eaScahiosaTt,. (34), 
Leontodon autumnalis I<. (X2), Specularia sp. (6). 

Found in other mi:s:tures : Brown eartlx, light and darker earth, small 
pieces of quartz, feldspar, hornblende, clay on the average 0,62 %. 
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The col(3iir has the following average pctcculago : 



Violet 

ITcvailitig 


Yellow 

]\faxiraii!ii 

3 f \4 

27.5 

21.5 

52.8 

Mninmin - 

12,4 

X 2 .t) 

8.0 

28.S 

Average 

22,3 

19.0 

1:5.4 

43*3 


The weight per thousand gni. varies from 1.94 gm. to 1.37 gm. and, amoutils 
as an average to 1.72, 

The data is based on 22 samples from the 1921 and 1922 harvests. 


Swedish red clover from Smdland, 



Number 

Maximum 

Average 


oi 

per 

per 


samples 

1000 gm. 

xooo gm. 

Very frequent species : 




Phleum pratense I4 

5 

692 

189 

Rumex crispi^ts R, . . 

5 

I 300 

29 ('‘» 

TrifoUum hyhridum L . , . . 

5 

15 200 

4 5 n 

Plantago lanceolata h 

5 

4 600 

1 

Trifolium repens L. • . 

4 

II2 

34 

Frequent species : 




Chenopodium album R 

3 

300 

ij;2 

Less frequent species : 




Rumex Acetosella L. . 

2 


2() 

Polygonum aviculare L 

2 

28 

20 

Sinapis alba L 

2 

1 

^ 112 

(u 

Vida hifsuta S. F. Gray 

2 

20 

12 

Brunella vulgaris L 

2 

12 

9 

Centaurea Cyanus L 

2 

4c 

2f> 


Isolated species : Found in only one sample iPoapratensish. (2x0), Dactylis 
glomemta (20), Agropyrum repens Krause (s= T'nticum repens I/.) (9), Carep^ 
muficata L. (4), Polygonum lapathifolium L. (6), Polygonum Convolvulus L. 
{40), Barbaraea vulgaris R, Br. (6), Thlaspi arvense h. (6), Lepidium camps'* 
sire R. Br, (92), Medicago lupulina R. (12), Anthyllis Vulnerariah, (92), Silem 
nutans I4. (12), Liihospermum arvense (4), Brunella vulgaris L. (12). 

In other mixtures were found : Fragments of com, clay,, small pieces' of 
quartz, feldspat, and hornblende, average 0.46 gm. 
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Weight per thousand, gm. : The weight per thousand gm. varies between 
1*46 gill, and 1.94 gm. and amounts in average to i .72 gm. 

Colour : The colour has tlie following average percentage : 



Violet 

i 

Prevailing 1 

violet 1 

Prevailing 

yellow 

i 

Yellow 

Maximum 

16.9 

34-4 

20.3 

47,4 

Minimum 

II.4 

22.0 

15-7 

33.6 

Average 

14.I 

27.8 

18.2 

39.9 


The experiments were carried out on 5 samples of the 1922 crop. 

I.IST III. 

Red clover from Finland. 

Examined Dr. E. Kitunen, Director of the State Institute 
for Seed Testing in Finland, 



Number 

Maximum 

Average 


of 

per 

per 


samples 

1000 gm. 

1000 gm. 

Very frequent species : 




Trifolium hybndum T 

■129 

S3 594 

6 306 

Phletim pratense 1 / 

127 

286957 

16 236 

Chenopodium album - • 

105 

4 280 

28S 

Rumex domesticm Hn 

99 

2 520 

95 

Spergula arvensis T 

99 

9 000 

327 

Frequent species : 




Gakopsis Tetrahit h 

89 

973 

I 81 

Rumex Acetosella T 

80 

61 440 

2 618 

Trifolium repens T • 

78 

10 120 

I of)! 

Ranunculus , repens L 

72 

2 480 

149 

IvOss frequent species : 




Polygonum lapatJdfoUum E. •-,***•* • 

64 

I 108 

62 

Carum Carvi T 

63 

255 

32 J 

Stellaria media (E.) Vill , . . . 

60 

3 320 

146 

' 

Polygonum aviculare E 

59 

108 


Rumex crispus E- * • • 

.*>7 

3560 

X 7 I 

Bfunella vulgaris E • • • - • 

53 

4000 

277, 
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Less frequent s|)ecies.: 

Kutnber 

of 

pamplefl 

Maxiimim 

per 

1000 gm 

Poa sp. (preferably pratensis I4., nemoralis I/., 



trivialis L. and anmm L.) 

53 

6 400 

Raminou-his acer L 

47 

340 

Vida tetraspernm (L-) Moencli 

45 

II 640 

Lapsana communis L 

44 


Centa'm'ea Jacea Iv 

44 

74 ^ 

Ltm 4 a canipcsPris (L) B. C 

42 

I 840 

Agrostis sp. (preferably vulgaris With, and ca- 
nina B.) 

42 

10 640 

Cirsium arvense (B.) Scop 

43 

156 

Viola tricolor B 

42 

216 

Thlaspi arvense B 

41 

760 

Festuca pratensis Huds, ( = F. elatior B). . . 

40 

368 

Chrysanthemum inodorum B- ( = Matricaria ino - 
dor a B.) 

3 S 

I 040 

Festuca ruhra B 

36 

314 

Chrysanthemum Leucanihemttm B 

36 

I 680 

Linum usitaiissirnttm B 

35 

680 

Laihyrus pratensis B 

33 

336 

Isolated species : 



Deschampsia caespitosa (B) 



p p ^ — Aera caespitosa B.) 

32 

7G0 

Galium Aparine B 

29 

188 

Leontodon autumnalis B 

29 

I 320 

Stellar ia palustns (Miirr.) Retz. 

28 

560 

Galium Mollugo B. 

28 

I 920 

Anthemis arvensis B 

2 7 

297 

Aegopodium Podagraria B. 

24 

Ho 

Vida hirsuta (B.) S. P. Gray 

24 

80 

Achillea Millefolium B 

23 

246 

Cirsium lanceolatum (B.) Hill 

22 

132 

Centa^trea Cyanus B . 

21 


A triples patuUim B 

20 

2 760 

Agropyrum repens Ktanse (= Tritimm re-^ 
pens B.) 

19 

16 

Anthriscus Silvester (B.) HojOcni 

18 

116 

Brassica campestris B 

17 

245 

AleciorolQiihus major iEhrh.] Rehb. and A, mi- 
nor (Brhii.) Wimm. a. Gr. Rhinanthus 

maior wA minor Bhrh.) 

17 

2 160 


Average 

per 

Hjfu) gni 


2 1 () 
40 
408 
35 
94 
137 

700 
. 21 
39 
90 
24 

76 

47 

142 

65 

26 


80 

3 X 

106 

73 

103 

31 

32 
14 
30 

25 

10 

172 

6 

26 
26 


223 ' 
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Number 

Maximum 

Average 


of 

per 

per 


samples 

1000 gtn. 

1000 gm. 

Less frequent species : 




Pimpinella saxifraga L 

16 

g6 

22 

Myosotis arvensis (L.) Hill. (== M. intermedia 




Link) 

15 

180 

29 

Promus secalinus L . . 

14 

28 

9 

Car ex sp 

13 

12 

8 

Erysimum cheiranthoides L. 

12 

76 

23 

Rumex acetosa L 

12 

30 

1 1 

Galium uliginosum L. . 

II 

I 440 

143 

Barbarea vulgaris K.. Br 

10 

520 

So 

Ranunculus auricomus L 

9 

1 04 

18 

Stellaria graminea ly. and Cera^tium caespi- 




iosum Gilib. (== C. vulgare) 

9 

223 

i 

59 

Alopecurus geniculatus L 

8 

45 


Alopecurus pratensis L 

7 

6 

4 

Polygonum Hydropiper L 

1 ^ 

28 

8 

.Potentilla Tormentilla Ivibth 

7 

8 

5 

Filipendula Ulnmria (= Ulmaria pen- 




tap etala Gil.). . 

7 

24 

9 

Plantago maior L 

7 

23 

II 

Stocky s paluster L 

7 

16 

6 

FesUica ovina L * 

0 

8 

5 

Rubus sp. . 

6 

8 

5 

Vida Cracoa L 

6 

12 

6 

Anthemis tinctoria L 

6 

48 

12 

Anthoxanthum odor alum L 

5 

28 

14 

Melandrium album (Mill.) Garcke {= Lychnis 




alba Mill.) 

5 

177 

30 

Scleranthus annuus L 

5 

36 

18 

Potentilla argentea L 

5 

24 

9 

A per a Spica venti (L.) 3 ?. B 

4 

8 

7 

Trifolium spadiceum L 

4 

40 

15 


In 3 samples : Dactylis glomemta I<. (9), J uncus hufonius If. (677), Came-' 
Una sativa (I<.) Crantz s. sp., Alyssum (Mill.) Thell. (— C. linicola Sch. et Spenn.) 
(8), Potentilla norvegica I<. (21), Galium vemm I/. (44), Vefonioa chamaedrys 
I<. (26), Galeopsis speciosa Mill. (5), AcHllea ptarmica L,. (4). 

In 2 samples : Fumaria opcinalis L. (6), Lychnis Flos-cucuU Lt. (8), Silene 
diohotoma Elirli. (64), Melandfium mhrum Garcke (^Lychnis rubrn (I(). P.M.E. 
(34), Viola canina (6), Medicago lupulina (4), Cirsium palustre (I^.) Scop. 
(6), Sonchus arvensis (4), Crepis tectofum I/, (72), Taramcum officinale 
Web. (38). 

13 — Agf. ing. 
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In I sample : Polygonum Convolvulus I<. {12) , Raphanus Raphmiisimm h . 
(7), Plantago lanceolata (32), Euphrasia officinalis L. (4), Ilienicium umbel- 
latum Lf. (6). 

In 44 % of the samples Claviceps sp. was foun<i, sometimes also Sciero'-' 
tinim Tnfoliomm Krikss. and rarely Typhula Trifolii Rostr. Clirysiilises of dif- 
ferent forms are often found Rere, but cannot be determined ; the most frecfueiit 
is an oval and brown chrysalis, about 3 mm. long and having a wMte band. 
Small pieces of grain, mostly rye, are sometimes to be found. 

The data of the research are compiled from 130 samples as regards the 
weed content, from 58 samples as regards the mineral content. 

Minerals : 


Minerals 

Number 
of samples 
in which 
the mineral 
was contained 

Maximimi 
percentage 
of grains 
in the total 
amount 
of mineral 

Average 
percentage 
of grains 
in the total 
amount 
of mineral 

Microscopic 

dust of stones 





1 

and grey clay.. 

Quartz (i) 

Feldspar (2} 

Mica {3) 

Quartz-feldspar-mica (4) . . . 
Mica-amphibole- Pyroxene (5). 

57 

57 

II 

58 

50 

60 

42 

3 

100 

37 

^5 \ 

17 1 

2 

15 

13 

Sometimes 

also brick 

earth. 


(1) Generally white-grey, light watery-grey, 

(2) Contains two kinds, hardly separated ; Potash-feldspar, of a light brown or reddish 
colour and plagiodase, soda-lime feldspar which are white, whitish or grey. 

(3) Is exclusively composed of dark biotite mica. 

(4) Particles containing these elements have been grouped together. The grovip contains 
le y gianite and gneiss ; the chemical composition is almost the same as that of ciuartss 

graiute. 

(5) Contains particles of dark minerals of biotite or ampliibole and pyroxene, chietly 
ot miai-schists with a large quantity of mica and other dark schists, and only few igneous, 
fundamental rocks having the same chemicj.il composition. 


The saud grains are square or slightly rounded. 
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List IV, 


Red clover from Hungary, 

Examined by Court Councillor Dr. v. Degen CMef Director of 
the State Institute for Seed Testing, Budapest. 



Number 

Maximum 

Average 


of 

per 

per 


samples 

looo gm. 

1000 gm. 

Very frequent species : 




Lolium perenne E 

8 

6oo 

190 

Setaria glauca (It.) R. et Sch 

8 

200 

II4 

Setaria viridis (E-) R- ct Sch 

8 

351 

700 

Polygomtm aviculare E 

8 

lOO 

41 

Chenopodium album E 

8 

I no 

485 

Trifolium hybridum E 

8 

I 200 

368 

Medicago lupulina E • • 

8 

goo 

307 

Daucus Carota E 

8 

7 8oo 

3 150 

Cuscuta arvensis Beyr. v, calycina Engehn. . . 

8 

10 200 

3 164 

Cuscuta trifolii Bab 

8 

29 8oo 

12 912 

Plantago lanceolata E 

8 

43 700 

23713 

Cichorium Intibus E 

8 

I 300 

725 

Panicum Crus-galli E> (= Echinochloa Crus- 




gain E.) R. et Sch 

7 

100 

53 

Rumex Acetosa E 

7 

6oo 

207 

Medicago sativa E 

7 

5 ooo 

1957 

Tri folium repens E. 

7 

4 

247 

Frequent species : 




Atfiplex hastatum E- a. A. paMum E- . - . 

6 

500 

170 

Anagallis arvensis E. . • 

6 

200 

61 

Verbena officinalis E 

6 

I 400 

28 

Digitavia sanguinalis (E.) Scop. ....... 

5 

100 

66 

Silene dichotoma Ehrh 

5 

300 

126 

Rumex Acetosella E 

" 5 

200 

120 

Melilotus officinalis E- . . 

5 

400 

184 

Convolvulus arvensis E 

5 

200 

5^ 

Brunella vulgaris E * 

5 

I 000 

440 

Chrysanthemum inodorum E- ( = Matricaria ino- 




dora E. . . • * . 

5 

100 

52 

Eess frequent species : 




Amaranius retroflexus E 

4 

200 

62 

Sinapis arvensis E. » 

4 

200 

63 

Lotus corniculatus E 

4 

400 

180 

Echium vulgare E- 

4 

200 

85 



Ill'fj 
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Less frequent species: 

Number j 
of 1 

samples j 

Maxiiuiiiu 

per 

looo gni. 

Cirsium arvense (L-) Scop 

4 

600 

Reseda lut&a ly 

3 

200 

Trifolium arvense ly 

3 

300 

Coronilla varia ly 

3 

100 

Con mm maculatvmi L 

3 

40 

Myosotis arvensis (ly) Hill 

3 

200 

Stachys annua ly 

5 

too 

Galium Aparine ly 

3 

100 

Anihemis ruthenica M. B. 

3 

400 

Centaur ea pannonica (Heiiff.) Si ink 

3 


Crepis setosa Hall, fil i 

3 

200 

Lactuca saligna L 

3 

100 

Isolated species : 



Scleranthus anmms ly 

2 

10 

Melandrmm album (Mill.) Garcke 

2 

200 

Ranunculus sav doits Cr. (= R. Philonotis Bhrli.) 

2 

40 

Nigella aivensis L 

2 

100 

Delphinium Consolida ly 

2 

10 

Anthyllis Vulneraria L 

2 

10 

Galega offic mails ly 

2 

30 

Tor His arvensis (Huds.) Gren 

2 

lO 

Galeopsis Ladanum ly 

2 

IOC) 

Calamintha Acinos (ly.) Clairv 

2 

10 

Melampyrum harhatum W. K. ' 

2 

10 

Anihemis Coiula ly . 

2 

100 

Centaurea Cvmms ly 

2 

100 

Cardims acmithoides L 

2 

100 


Averaf?c 

per 

1000 gnu 


185 
II 3 
140 

47 

20 

76 

46 

40 

170 

40 

ro3 

70 


10 

120 

30 

100 

10 

10 

20 

It) 

55 

10 

10 

100 

()0 

60 


Tile following were found in i sample : 

Bfomus secalinus (100), Festuca pseudovina Hack. (lo), Folycnemum 
majus A. Br. (10), Vaccaria parviflom Mncii..{2o), Thlaspi arvense ly. {20), L^- 
pidium Dmba ly. (50), Lepidium campestre (ly) R. Br. {200), Erysimum repan-' 
dum ly. (30), Camelina microcarpa Andrez. (10), Rubus caesius ly. (10), Vida 
angustifoUa T. (lo), Lathyrus Aphaca ly. (10), Hibiscus tematus Cav. (xo), 
Viola arvensis Murr. (100), Thymelaea Passerina (ly.) Coss. (xo), Ly thrum 
hyssopifolia ly. (40), Chaarophylhim hulbosum ly. (loo), Pimpinella Saxifraga 
ly. (100), Lappula echinata Oilib. (= Echinospermum Lappula Lelini.) (lo) 
Lithospermum arvense ly. (40), Lamium amplexicaule ly. (10), Salvia mmorosa 
ly, (200), Sideriiis montana, ly. (lo), Solantm nigrum ly. (10), Kichxia Biatine 
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(I^.) Durn. (40), Galium Mollugo 1 ^. (100), Valerianella dentata Poll. (10), A7i’- 
themis aiistriaca Jacqu. (too). Chrysanthemum Leucanthemum L. (xo), Picris 
hieracioides (300), Sonchus arvensis Iv. (10), Sonchus laevis (h.) Vill. (200). 

The examination was based on 8 samples of 100 gm. and calculated to 
1000 gm. 

Lucerne from Hungary, 

Examined by Court Councillor Dr. v, Deoen, Chief Director of 
the Institute for Seed Testing, Budapest. 


Number 1 

Maximum 

Average 


of j 

per 

per 


samples 

1000 gm, I 

1000 gm. 

Very frequent species : 




Setaria viridis (T.) R. et Sell 

S 

1 8 qoo 

II 580 

Panicum miliaceum I, 

8 

290 

105 

Panicum Cr^ts galli T- (== Echinochloa Crus-galli 
(B.) 11 . et Sch.) ' . . 

S 

820 

229 

Atfiplex hastatum I<. a. A. paPulum L. . . . 

8 

0 ,}.00 

I 294 

Chenopodmm album ly. , . . ■ 

8 

20 000 

5 348 

Polygonum avimlare L 

8 

360 

232 

Coronilla vaHa L 

S 

360 

195 

Tnfolmm pratense L 

8 

18 800 

4488 

Lotus corniculat'us ly 

S 

y8o 

35 X 

Plantago lanceolata L. . 

8 

3 980 

1 756 

Stachys annua ly 

S 

1 40 

54 

Setaria germanica (Mill. ) P. B 

7 

170 

5 X 

Lolium aristatum Tag. a. L. pevenne L. . * . 

7 

650 

224 

Malva neglecta Wallr 

7 

i;20 

43 

Daucus Carota ly 

“ 7 ' 

420 

1 , 1,24 

Cichovium Intibus ly 

7 

1 830 

’ 352 

Frequent species : 

Chenopodmm hybrldum ly 

6 

1 5080 

1 860 

Mehloius officinalis ly. c . . 

6 

34 800 

1 IT. S05 

Ballota nigra ly 

C) 

60 

5 26 

Digitaria sanguinalis (L) Scop 

5 

60 

1 24 

Rumex stenophyllus Led 

5 

260 

1 88 

Melandrium albttm (Mill.) Garcke ...... 

5 

230 

i 74 

Medicago lupuUna L 

5 

60 

1 38 

Cuscuta tvifolii Bab. 

5 

i 3 600 

j 798 

Amarantus alhus L. xi* A, retroflexus L 

4 

1 680 

i 250 

Polvcnemum majus A. Br ■' 

4 

! 20 

' 12, 

Tri folium repens L. , 

4 

T40 

i 62 

Lappula echinata Gilib 

4 

! 50 

i 27 



INTERKATIONAI, ASSOCIATIONS 


IIl8 



Number 

Maximum 


ot 

per 


sruuple.s 

toon 

Frequent species : 



Setc^na glmwa (E.) R. et Sell 

3 

4 33^' 


3 

TOO 

Sinapis arvensis E 

3 

310 

Bupleurum temdssimum E 

5 

(>c> 

Conium maculaium E 

3 

20 

Solamim nigrum E 

3 

()0 

Cuscuta arvensis Beyt. v. calycina Fngelm. . . 

3 

.13'^ 

Bnmella vulgaris E 

3 

50 

Centaurea micranthos G 

3 ^ 

3<i 


A.vei’ai(»c 

per 

lOOO JJIJlll, 


I 5I(» 

4,0 

T 26 


3^^ 

20 

2 

15/* 

23 

r 7 


The following were found in 2 samples ; Polygomim Convolvulus h. (20), 
Stellana fmdia (T,) Voll. (10), Delphinium Consolida T. (15), Brassica camper 
stris !(. (2x5), Lepidium Draba L. (lo), Thalaspi arvense L, (15), Trifolium pur- 
viflofumBihxh. (10), Vida tetrasperma (h) Mnch. (15), Geranium pusillum llunu. 
(10), Falcavia vulgaris Bemli. (15), Verbena ofpdnalisl^. [40), Aniga ChamiepC 
tys (I<.) Sclixeb. (20), Siderifis montanaJ^. (20), Kickxia spuria (T.) Diiiii. (15), 
Galium Aparine L. (30), Galium tricorne With (lo). 

Found in i sample : Sorghum vulgare Pers. (20), Rumex Acetosa h, (30), 
Nigella arvensis (10), Brassica elongata Ehrh. (10), CapseUa ihma-paskms T* 
(170), Reseda lutea T. (10), Trifolium fragiferum T. (20), Trifolmm arve-nse ly, 
(50), Trifolium striatum L. (10), Trifolium hyhridum T. (lo), Erodmm ciCM- 
tarium (L.) LTIerit. (10), Hibiscus ternatus Cav. (10), Pimpimlla saxifrciga ly. 
(80), Lithospermum arvense ly. (20), Galium verum'h. (10), Salvia verticillata ly. 
(40), Anthemis arvensis I<. (10), Matricaria inodoratt. (40), Cimkmrea pamionwa 
(PleufE.), Simek. (170), Centaurea solstiiialis T. (20), Cirsium arvevm (ly.) 
Scop. (50), Picris hieracioides ly, (40). 

The exaniination was based on 8 not cleaned, samples of i;oo gin. and 
calculated to looo gin. 

Red clover from Hungary, 

Sent by Court Councillor Dr. v Dtoen, examined by Director 
Dorph-Petersen, Copenhagen. 

The examination was made on 2 samples of 100 gm, and calculated to 
1000 gm ; 

Average found : Panicum Crusa-gUi ly. (12), Setaria viridis (ly.) P. B, and 
S. panicea Schinz et Thell. (47), Rumex crispus E. (32), Polygonum avicukm 
E. {20), Chenopodium album, I4, (18), Lepidium Draba I4,. (244), Thlaspi arvemse 
E. (25), Medicago sativa'L.. (1437), Lotus corniculaius E, (40), Plantago Imiceolaia 
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I.r, Anagallis arvensis'h. 3 XL<di, A, caerulea Schreb. (no), Lappula echi- 

nata Gil. (= Echmospermum Lappula Schm.) (25). 

Pound, in i sample : Panicum sanguinaU L. Panicum violaceum Rottl. 
(5), Panicum sp. peeled (5), Lolium sp. (115), Hordeum iubatum D. C. (5), 
Polygonum Convolvulus L. (5), AtHplex paiulum L. (20), Delphinium sp. (35), 
Silene inflata Smith, (10), Sinapsis arvensis L. (45), Trifolium repens L. (5), 
Trifolium hybridumL.. (5), Trifolium fragiferumL. (10), Trifolium muUistriatum 
Kocht (5), Medicago lupulinaL, (90), Melilotus sp. (170), Coronilla variaL. (65), 
Malva silvestris Fries (5) Malva neglecta Wallr, {5), Hibiscus Trionum L. {5), 
Daucus Garota I<. (387), Convolvulus arvensis I(. (135), Cuscuta sp. (5), Litho- 
spermum arvense I/. (5), Stachys annuus L. (10), Sideritis ynontana L, (15) > 
Ballota nigra L. (5), Galium Aparine I<. (5), Galium caudatum Eoiss. (5), Cicho- 
rium Intyhus L. (55), Cirsium arvense (L.) Scop. {65), Picris echioides L. 
(= Helminthia echioides Gaertn). {5). 

In other mixtures were found ; Farth, small stones, hulls, broken grains, 
parts of insects. 


IvIST V. 


Red clover from north central and eastern United States of America, 

Examined by the Seed laboratory U. S. Department of Agriculture 

Washington D. C. 



Number 

1 

Maximum 

Minimum 


of 

average 

average 


samples 

per 1000 gm. 

per 1000 gm. 

Very frequent species : 


1 


Phleum pratense L 

122 

161 040 

120 

Setaria viridis b. {Chaetochloa viridis (b-) 
Scribn.) 

II 2 

96 480 

440 

Trifolium hyhridum b 

II 2 

61 680 

: 40 

Plantago Rugelli Decaisne 

II 2 

225 760 

200 

Frequent species : 




Plantago lanceolata 

94 

230 320 

: I 080 

Polygonum Persicaria b 

93 

10 000 

40 

Setaria glauca (b.) P- B. (=i Chaetochloa lu^ 
tescens (Weigel) Stuntz) 

90 

4 080 

4 

Rumex crispus b i 

90 

7 280 

80 

Trifohum repens b 

90 

T7360 

200 

Ambrosia artemisiaefoUa b- {=^ Ambrosia ela- 
tiof b-) 

S 3 

25 120 

10 

Amarantus sp 

72 

2 240 

5 

Chenopodium album b . . . 

73 

74240 

8 

Andropogon Ischaemon b- (— Syntkerisma Is- 
chaemon (Schrad.) Nash.) 

71 

O) 

0 

0 

4 

i 
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I^eSvS frequent specicvs : 

Daums Cdfota I/. . . ’ 

Euphofbia Preslii Gms 

Melilotm sp * . . . . 

Digitaria smigmnalis (If,) Scop. sp. (= Synthe- 

rismi sanguinalis {I4.) Btilac 

Panwmn Cms-galU B. == Echinochloa Crus galli 

(L.) Beauv.) ■ , . . . 

Physalis sp 

Amlypha virginica B 

Panicum capillare L. • 

Medkago safiva L 

Polygonum aviculare I 

Rumez obtusifoUus h 

Isolated species : 


Humber 

rtampleri 


<K) 

57 


46 


45 

.f.T 

41 

38 

34 

34 


Melandrium nociifiomm (B.) Br. (== Silene noc- 

ti flora B.) 

Rumez acetosella It 

Bmnella vulgaris I4 ' 

Polygonum Convolvulus It 

Poientilla mrvegica var, hirsuta Torey et Grey 

{ =s= Potentilla monspeliensis B.) 

Lactuca Scariola L 

Panicum Mchotomiflorum Miclrs: 

Polygonum Hydropiper h 

Cusmia arvensis Beyticli 

Lepidium campestre (I/.) R. Br . 

Medkago lupulina B 

Malva rotundifolia h. 

Nepeta Cataria I4 

Hedeoma pul&gioides (B) Pers 

Poa compressa ..... * 

Plantago major 1 / 

Lepidium virginkum B. .......... 

Agrastis alba L. (^ Agrostis palusfrts Huds.) 

Lepidium apetalum WiUd. (i) . , 

Verbena urtki folia 

Rumex sp. (decort.) 


31 

30 

28 

27 

27 

26 

24 

22 

22 

21 

21 

21 

Z\ 

21 

2 C) 

19 

18 

17 

17 

17 


laxinuim 

Miithiitin 

ivt'rafAe 

;ivera{.*c 

r totm 

per lOnc) 

.i2nS.> 

.|r> 

25 ,1 2M 

8 

39 .px* 



1 0 

ri2(» 

1 29 

r i 

80 

2 l()0 

7 

23 

4 

l 9 490 

20 

8<So 

*1 

l ihi) 

13 

4 <x;> 

6 

2 5O0 ; 

4 

720 

13 

320 

20 

2 9O0 

r 3 

560 

7 

3 

20 

320 

r 3 

87 200 


I 280 

5 

880 

H) 

329 

5 

Sc* 

5 

r 3 289 

ro 

I 949 

0 

33 2B0- 

40 

5 

8 

320 

7 

3 

0 

3 020 

X 3 

230 

4 


(i) Lepidium apetalum Willd. is, in Heoi ** lUusif, Flora m?i MiUdeuroptP' 3(1 IV, 
I, a Central and Blast Asiatic plant. The North ' American plant fe' Lepidium apdaium 
Aschers, ex p. et anct. Gemi. et Ajtner, L, demiflmum Schrader,.. 
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.Rare species; 

Number 

of 

samples 

Maxixaum 

average 

per 1000 gm. 

Mininum 

average 

per xooogm. 

Melandrmm album (Mill) Gar eke ( = Lychnis 




cdba MiU.) 

l6 

560 

40 

Plan lag 0 aristata Miclix 

i6 

5 120 1 

4 

Panicum Gattingevi Nash 

15 

8 080 

10 

Oxalis stficta L 

15 

3 76c- i 

7 

Gif slum arvense (ly.) Scoo 

15 

120 

80 

Chenopodium sp. (pitted) 

14 

880 

7 

Anthemis Co tula I/. 

14 

560 

7 

Poa pratensis L( 

13 

I 6S0 

7 

Sporobolus clandestinus (vSpreng.) Hitclic . , . 

13 

T 560 

4 

Oenothera biennis 'Ll ‘ {pnagr a biennis L.)* . . . 

13 

800 

20 

Sida spinosa L 

13 

760 

6 

Panicum barbipulvinatum Nash 

12 

6 24a 

40 

Solanum carolinense L. . . 

') 

200 

40 

Triticum vulgare L. (= Triticum aesiivum 1^.) . 
Sinasis arvensis 1^. (= Brassica arvensis I#.) 

8 

240 

4 

Iviintze 

C$f ostium glomeratum Phuill, (= Cerastium vuL 

8 

120 

G 

gatum L.) 

8 

24O 

13 

Verbena angustifolia (I^) Michx 

8 

440 

1 13 

( 

Cichorium Intibus 'L 

8 

40 

i ^ 

Sporobolus neglectus Nash 

7 

120 

! 40 

Verbascum sp 

7 

14 000 

40 

Cirsium lanceolatum (If.) Hill 

7 

40 

13 

Paspalum setaceum Michx 

6 

360 

10 

A triplex hastatum L 

6 

120 

7 

Chenopodmm sp. (poor spec.) 

6 

320 

40 

Brassica sp 

6 

40 

10 

Euphorbia mamlata I# 

6 

40 

! 

Chrysanthemum Leucanthermum k 

6 

240 

40 

Panicum sp. (small, Gattingeri) 

5 

120 

20 

Poa sp. (decort.) . . ^ ^ . . . . 

5 

320 

8 

Bfomt 4 s secalinus It 

5 

40 

13 

LoUum sp 

5 

80 

6 

Avena sativa 1/ . . 

5 

20 

■3:3 

Polygonum lapathifolmm Lt 

5 

80 

40 

Tficho sterna dichotomum L 

5 

2 080 

40 

Carex sp. (Cephalophora type) 

5 

160 

8 

Anagallis arvensis L 

'5 

4^ 

13 

Eleusim indie a Gaertn • 

4 

120 

, 8' 

Eragrostis sp. . . , ‘ * 


'520 

40' 
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Rare species: 

Setaria italica (B.) P. B. (= Chaetochloa ita- 

Number 

of 

samples 

Maximum 

average 

per 1000 stu. 

Minimum 

average 

per 

Ucm (L.) Scribn 

4 

40 


Dactylis glormrata B 

.1- 

40 

— 

Poa nemoralis 

4 

40 

— 

Silene dichotomy Bbrli 

Silene vulgaris (Moencb) Garcke Silene 

4 

40 


latifolia (Mill) Britten and Rendle) .... 
Barbaraea praeco:!^ R. Br. (= Campe verna (Mdl.) 

4 

200 

40 

Heller) 

Erysimum cheiranthoides B. (== Cheirinia chei- 

4 

i;20 

80 

ranthoides (B) Bink) 

Sisymbrium officinale (B.) Scop, (= Erysimum 

4 

280 

80 

officinale B.) 

4 

480 

13 

Rubus sp 

4 

20 

4 

Dipsacus Silvester Huds 

4 

80 


Verbena hasiata B 

4 

I 200 

4 


Found in 3 samples : 

Panicum lanuginosum BIL (120-7), Panicum sp. (decortic.) (720-200), 
Heleocharis ovata R. Br. Eleocharis obtusa) (40-13), Cyperus (840-40), 
Chenopodium leptophyllum Nutt. (240-8), Polygonum sp. (decoH.) (120-13), 
Capsella B^wsa pastoris (I/.) Med. (= Bursa Bursa pastoris (B.) Britton (80-7), 
Trifolium :.p. (small, like Trifolium arvense) (280), Geum sp. (40), Dracoce^ 
phalufn parviflorum Nutt. (40), Teucrium canadense L. (40-20), Aster sp. (40), 
Anthemis arvensis JL,. (320-6). 

Found ill 2 samples : 

Agrostis sp. (decortic.) (20-10), Danthonia spicata (B.) Beauv, (7-6), Sporo- 
hohis cryptandms (Torr.) Gray (40-8), Amarantus biitoides S. Wats. (10), Poly* 
gonumsp. (like one in Argentine alfalfa) (40-8), Salsola pestifer A. Nels. (40-5), 
Potentilia sp. (40-5), Trifolium dubium Sibtli. (13-6), Trifolium proambens 
I(. (7), Melilotus albus I<. {400), Linum usitatissimum I<. (80-40), Cupheapetio* 
lata Koekne (13-4), Oenothera heterophylla Spack, (= Rairmnnia laciniata Rose) 
(40-20) . 

Found in i sample: 

Leersia sp. (7), Cynodon Dactylon (!<.), Fers. ( = Capriola Dactylon 
(B.), Riintz) (80), Cenchrus tribuloides B. (40), Deschampsia caespitosa (B.) 
F. B. (= Aira caespitosa I<.) (40), Arrhenatherum elatius (B.) Mert. et Rocli. (6), 
Bromus tectorum I/. (4) Bromus sp. (decort.) (5), Pestuca. anmdinacea Vill, 
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(13), Festuca pratensis Huds. (= Festuca elatior 13 .) {13), Vtilpia Myurus Gmel. 
(= Festuca Myumsh.) (40), Lolium muUiflorumlLiQ.m. (lo), Secale cereale (20), 
Hordeum vulgare I<. (40), Hordeum sp. (20), Car ex sp. (3 angular concave 
faces) (80), spec. (3 angled faces not concave) [li), Heleocharis palustris 
(I/) R. Br. (= Eleocharis palustris (L.) R. et S.) (40), Rumex salicifolius Weimn, 
(80), Polygonum pennsylvanicum L. (10), Mollugo vefticillata L. (40), Stellaria 
media (O.) Vill. (= Alsine media B.) (6), Dianthus Annaria L. (200), Spergula 
arvensis B. (40), Ranunculus repens B. (4), Thalaspi arvense B. (13), B'^assica 
'juncea (B.) Coss. (80), Brassica nigra (B.) Kocli (760), Camelina microcarpa 
Andr. (20), Sisymbrium aUissimum B. (== Norta altissima (B), Britton) (go), 
Rosa sp. (13), Trifohum incarnatumB. (4), Melilotus officinalis B- (5), Linum 
virginianum B- (360), Hibiscus Trionum B* {7), Lythrum hyssopifolia B. (13], 
Lithospermum^ arvense B. (5), Lappula echinata Gilib. (7), Echium vulgare B* 
(120), Eycopus vifglnicus B- {120), Solanum nigrum B- {80), Veronica peregrina 
B. (7), Lobelia inflataL- (40), Cephalaria sp. (4), Rudheckia MrtaL- (40), He- 
lianthus annuus B- {5), Erigeron sp. (230), Artemisia sj). (5), Senecio sp. (4)^ 
Chrysanthemum sp. (20), Sonchus asper (B) Hill. (200), Taraxacum corni- 
culaium D. C. (= Leontodon levigatum Willd.) (4), Taraxacum officinale Web. 
(== Leontodon Taraxacum^-) (10), Hieracium sp. (4). 

Memorandum in regard to examination of Red Clover Samples 

in accord with the plan proposed by R. \'0BRART. Seed 

Laboratory, U. S, Department of Agriculture, Washington, 
D. C. 

The table herewith submitted is a list of the foreign seeds oc- 
ctirriiig in one hundred and thirty three samples of red clover seed 
grown in the north central and eastern United States. The examina- 
tion of these samples and the tabulation made, represents what has 
been done so far in the effort to carry out the plan for an exhaustive 
study of the foreign seed content of certain agricultural seeds 
produced in the different countries, with the purpose of determining 
the diagnostic value of the incidental seeds occurring in forage crop 
seed ill determining the country of origin. 

Bast experience has shown that red clover seed grown in North 
America can be determined as coming from three distinct regions. 
The largest and most important region extends from the north cen- 
tral States of North Dakota and Minnesota, southward to Missouri 
and Kentucky, eastward to Ontario, Canada, New York, Pennsyl- 
vania, Maryland and Virginia. The other two regions are in the 
north-western States, one west of the Cascades, in Oregon, the other 
in Idaho and central and eastern Washington, 
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The seed from this first mentioned region was re;pr€^sente(i|:iii 
this investigation by one hundred and tliirty three samples. I'liese 
samples were from fourteen States and the number from each, State 
was as follows r North Dakota 3, Minnesota 5, Michigan 12, VViscoii- 
sin 14, Illinois 10, Iowa 9, Missouri 5, Indiana 13, Oiiio ^pj., Koiit- 
ucky 3, Pennsylvania i, Mar3dand 6, Virginia 15, New York 3. Witli 
the exception of six samples, all were over 250 grams in weight. The 
samples were not cleaned but examined just as they were siibiiiittoci 
Some were quite weedy and others very clean. 

The method of examining samples was as follows. As most sam- 
ples were about a pound in weight, the samples were put through, the 
sampling machine and a sample of 250 grams was taken. I'Hs 250 
grams was divided into 10 equal parts of approximately 25 grams 
each. The first 25 grams was divided into two parts and the first 
part examined weighed exactly ^12.5 grams. From the first 12.5 
grams all incidental seeds were removed and counted. All incidental 
seeds found in the second 12.5 grams were removed and counted 
with the exception of those seeds which numbered more than 25 in 
the first 12.5 grams. The number of each kind of incidental seeds 
in 1000 grains was estimated from the number in the first 12.5 grams 
if they numbered more than 25 in that quantity, or if less, the es- 
timate was made from the number of seeds found in 25 grams, The 
other portions of 25 grams each were examined for additional kinds 
of incidental seeds. Of the kinds of seeds not found in the first 25 
grams no count was made, hut a record was made of the portions 
examined before the seed was found. For example, if a new kind of 
seed was found in the fourth portion examined, the record was made 
that one seed was found in 100 grams. This would be equivaleT.it 
to ten seeds in 1000 grams. This method differs from t,he metliod 
proposed by Dr. Voukart. The method of Dr. Voukart requires 
the removal and counting of all seeds from the entire 250 grams 
until 50 seeds of each kind was found. 

The examination of these samples afforded an opportunity to 
determine the possibility of identifying the seed from the different 
parts of tills large region. A study of the tabulation shows that most 
of the incidental seeds occurring in seed from the north central and 
eastern United States are seeds of plants with a very wide distribu- 
tion, The tabulation, of course, records certain seeds not appear- 
ing in seed from all sections of this region, but usually the seeds, are 
of infrequent occurrence' or the seed from the region was represented 
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by only a few samples. Two exceptions might be mentioned. 
The seeds of Cirsium arvense are rarely found in seed grown in the 
southern half of this region and the seeds of Panicum barbipulvina- 
turn are only found in the western part. A relief map of this region 
shows the mountains of the Appalachian system rising in New York 
and extending in a south-westerly direction through the States of 
Pennsylvania, Maryland, West Virginia, Virginia, Kentucky, North 



Fig. 288. — Map showing source of samples examined. 

Carolina and Tennessee. The flora as exliibited by the weed seed 
content of red clover seed from the region east of these inouiitams 
seems to be the same as that exhibited by the seed from west of 
these mountains. The seeds of Trichostema dichotomum were found 
in four samples out of fifteen from Virginia, and one sample out of 
six from Maryland, the seeds of an unknown Panicum occurred in 
the same number of samples from the same locality, and the seeds 
of an unknown Trifolium occurred in three out of fifteen samples from 
Virginia, These seeds were not found in seed from any other State 
but the infrequency of their occurrence makes them of little value 
as diagnostic seeds. 

The examination of a large number of samples may show more 
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definitely tlie comparative frequency of occurrence of the incidental 
seeds occurring in. seed from different parts of tHs region, but 
the information so far shows the great similarity of the foreign seed 
content of seed from all parts of this large region. 

Inert Matter : 

In examining the samples a representative part of the inert 
matter was removed and filed for future study. A glance at the 
vials shows that the Virginia and Maryland samples contain pieces 
of cla37-, quartz and stone that differ considerably from the material 
removed from the western samples. So far no actual study of the 
inert matter has been made, but it is planned to report on this in 
the near future. 

Colour and Weight : 

It is planned also to study the colour of the different samples 
and weight per looo grains as suggested by Dr. Voekart. 


List VI. 


Red clover from Canada {Ontario), 

Examined by Dr. F. WaheBN, Chief Analyst in charge of the Seed 
Laboratory, Ottawa. 



Nuitibeir 

Maxinium 

Average 


of 

per 

per 


samples 

1000 gm* 

1000 gm. 

Very treqiient species : 




Plantago Eugelii Done 

10 

8 000 

I 300 

Phleum pmtense L 

0 

1 224 

292 

Rufmps crispus L 

q 

260 

74 

TrifoUum hybridum L 

9 

II 320 

.^415! 

Chmopodium album L. 

8 

908 , 

166 

Lepidium campestre (L) R. Br. . i 

8 

, 132 

57 

Medicago lupulina L ■ . . . . 

8 

2 720 ' 

586 

Plantago lanceolata L 

8 

332 

164 

Frequent species : 




TrifoUum repens L 

7 

I 740 ' 

43s 

Melilotus albus Best 

7 

I 200 

388 

Setaria glauca (b) P. B 

6 


55 

Polygonum Persicaria b 

6 

116 

42 
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Number 

Maximum 

Average 


of 

per 

per 


samples 

1000 gm. 

1000 gm. 

Frequent species : 




Bmnella vulgaris E. . 

6 

20 

10 

Plantago major E. . . 

6 

304 

78 - 

Eess frequent species : 




Setaria viridis (E) P. B . . 

5 

I 780 

439 

Poa pratensis E 

5 

48 

16 

Rumex acetosella E- . 

5 

20 

II 

Ambrosia artemisiaefolia E 

5 

444 

104 

Medicago sativa E 

4 

I 500 

396 

AntJiemis Cotula E 

4 

720 

1 205 

Melandrium noctiflorum (E.) Fr {Silene nocti- 



i 

flora E.) 

3 

36 

18. 

Cirsium arvense (E.) Scop 

3 

1 16 

9 

Isolated species : 




Panicum Crus galli E. ( = Echinochloa Crus 




gain (E.) Beauv.) 

2 

24 

14 

B forms secalinus E 

2 

20 

14 

Sisyrinchium sp 

2 

20 

12 

Polygonum Convolvulus E 

2 

12 

8: 

Polygonum Hydropiper E 

2 

228 

147 

A triplex patulum E 

2 

24 

20 

Nepeta Cataria E 

2 

4 

8 


Found in i sample : 

Setaria ttalica (Iv) P. B. (4), Dtgiiaria sanguinahs (B.)? Scop. (4), Deco- 
don verticillatum (E) FIL (4), Poa compressa E. (28), Poa compressa E. ? (68), Poa 
pratensis E. ? (56), Graminaceae indeierm. (3), Catex sp. typ. C. Michauxiana 
(4), Heleocharis ovata fRoth) R. Br. (= Eleooharis ovata R. Br.) (4), Rumex 
sp. decortic, (8), Polygonum avtculare E. (4), Polygonum Hydropiper E- (not 
typical, probably a variety) (20), Silene antirrhina E. (4), Silene inflata Sm. 
( 5 . latifolia Britton et Rendle) (12), Melandrium album (MilL) Garcbe (= Lych-- 
nis alba Mill.) (4), Stellaria media (E.)> VilL (4), Cerastium glomeratum Tbiuill. 
(s=: C. vulgatum E.) {4b Camelina sp. (40), Erysimum cheiranthoides E (16), 
Cirsium lanceolatum (E-) Hill. (8), Lactuca sp. ind. (very nearly like scariola). 
(68), Cichorium Intybus E* (16). 

The following substances were also found : 

Mineral and vegetable matter, insects, parts and excrements of insects. 

Weight per thousand gm. ; Maximum weight 1.5342 gm. Minimum weight 
1*3599 gin- 

Average weight 1.4570 gm. 
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The following is the average percentage colour with the cotrespoiiditig 
■weight per tlioiisand gm : 


i 

Maximum 

'Weight per 1000 gm. 

Mixiimiira 

Weight per 1000 gin. 

Average 

Weight per 1000 ipn. 



Violet 

Prevailing 

violet 

Violet 

and 

yellow mixed 

Yellow 

Prevailing 

Yellow 

.Brown 

22 

1.7375 gin. 
7 

1.2583 gm. 
12,7 

1.4275 gm. 

271 

1.6578 gm. 
I17 

1.4288 gm. 

208.2 
1.5409 gm. 

445 

1.5615 gm. 
173 

1. 41 9 gm. 

243.6 
1.5086 gni. 

35 d 

1.5236 gm. 
212 

1.0621 gm. 

275.8 
1.4024 gm. 

290 

1.4314 gm. 

169 

1,2928 gm. 

217.6 

I- 3^54 

93 

1.2857 gm. 
1 4 

0.8854 gm. 
42.1 

1.1389 gm. 


This result concerns the samples submitted in Ontario 1923 from tlie oldest 
and most important red clover producing region of Canada. In Quebec a 
new district is being opened up for which the necessary researdies have been 
undertaken. 

The examination was made with 10 samples of 250 gm. and was calcula- 
ted to 1000 gm. 


IvIST VII. 


Red clover from Poland. 

Sent by Director W. Weigbrt, examined by Director Dorph-Pbter- 
SEN, Copenhagen. 

The data of the research were based on 2 samples of 175 and 150 gm. and 
was calculated to 1006 gm. 

On the average were found : 

Rume:^ crispiu L. and R. obhisifolius E. (108), Polygonum aviculare E, 
(21), Chmopodmm albumin, Sinapis arvensisHt, (27), Medicago luptdiua 
( 9 )? Trifolumi repens E. (63), Lotus cornioulatus E. (6), Anthyllis Vtdneraria-h. 
(26), Melilotus sp. (88), Ornithopus sativus Brot. (21), Convolvulus arvemls L. 

(6) , Plantago lanc&olata L. (6440), Anthemis arvensis E- (26), Centaur ea Cy anus 
E. (6), Cichofhim Intybus E. (42). 

Found in i sample : 

Avena sativa E- (6), Carex sp. Polygonum Convolvulus E. (d), Po/ygo- 
num iomen^sum Schrank and P. PersicarialL. (20), Silene Smith (6) , Si- 

lene diohotoma Ehrh. (6), Scleranthtts annuus E. (d), Ranunculus sp. {7), Vida 
htrsuta {E.)> P- Cray (7), Echium vulgare E. (17), Lithospermum arvense L 

(7) , Veronica hederifoUa E. (6), Galium caudatum Boiss. (6), Centa%wea Jacea 
E. (7), Ctrsium lanceolatum (E.) Hill. (6). 

In addition were found : 

Eartlx, red earth, pebbles, hulls, broken grains, parts of insects/ 
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IvIST VIII. 

Red clover from Czechoslovakia. 

Sent by Director E. Vitek, Prague ; examined by Director Dorph- 
Pbtersen, Copenhagen. 

The examination was made with 3 samples of 100, 150’ and 150 gm. and 
was calculated to 1000 gm. 

On an average were found : 

In 3 samples : Trifolium repens L. (180), Plantago lanceolata T. (11600). 
In 2 samples: Rumex orispus (iij, Tnfolium hyhridum T. (8), 
ramum pusillum L. (28), Daucus Carota E. (166). 

In I sample: Lolium perenne E. {13), Rumex Acetosella'h. (60), Polygo- 
num aviculare E. (7), Chenopodium album E. (424), Silene inflata Smith. (7), 
Silene dichotoma Ehrh. (270), Papavef dubium E. (20), Sinapsis arvensis E. 
(67), Rubus sp. (7), Medicago lupulina E. (10), Medicago saliva E. (1720), 
Anthyllis Vulneraria E. (20), Conium maculatum E. (27), Cuscuta trifolii Bah. 
(60), Galium oaudaium Boiss. (7), Anthemis arvensis (7), Chrysanthemum ino- 
dofum E. {Matricaria inodor a E.) (7)> Cirsium arvense (E.) Scop, (13), Typhula 
trifoU Bab. (13). 

In other mixtures were found : 

Earth, red earth, pebbles, black pebbles, hulls, fragments, parts of 
insects. 

EisT IX. 


Red clover from Roumania. 

Sent by Director J. Enesctj, Bucharest. 

Examined by Director DoRPH-PETBRSEisr, Copenhagen. 



Niiaiber 

‘ Maxiiuimi 

Average 


of 

per 

per 


samples 

1000 gm. 

1000 gm. 

Very frequent species: 

Setwria panicea, Schinz et Thell. a. viridis (E.) P.B. 

5 

4 

1 447 

Chenopodium album I4. , , 1 

5 

40 I Go 

9 859 

Polygonum aviculare E ' 

5 

630 

X74' 

Trifolium repens 'Ll 

5 

260 

I2t 

Daucus Carota E , . ; . . i 

5 

8 440 

3 374 

Plantago lanceolaia E 

5 

11 680 

4 432 

Cichorium Intybus E 

5 

. 3 240 i 

I 692 

Cirsium arvense (E.) Scop . . 

5 

109 

' ' 21 

Rumex crispus E , ' . . . , . . . 

4 

200 

72 

Medicago saiiva E ' . , . 

1 

1 , 4 

3 cSo 

I 408 


14 Agf. wg. 



1130 


INTORNATIONAI, ASSOCIAllONS 


Very frequent species: 

Medicago lupulina L 

Lotus cofniculatus L 

Anagallis awensis L 

Veronica Tournefortii Giiiel 

Bnmellm vulgaris 

Valevianella dentata Poll * 

Frequent species : 

Digitaria sp 

LoUum sp 

Silene inflata Smitii 

Delphinium sp 

Thalaspi arvense I# 

Sinapis arvensis L 

Trifolium hybridum L 

Melilotus sp 

Galium caudatum Boiss 

Stachys annuus L 

Galeopsis dubia Beers, or G. Ladanum B. . • 

Anthemis arvensis B 

Lapsana communis B 

Bess frequent species : 

Dactylis glomerata B 

Panicum Crus-galli B. 

Polygonum tomentosum Sctir 

Rumex Acetosella B 

A triplex patulum B 

Nigella arvensis B 

Ranunculus repens B 

Lychnis sp 

Scleranthus annuus B 

Malva silvestris B 

Viola tricolor B 

Pimpinella sp. ; 

Chaerophyllum temulum B 

CusctUa trifolii Bab 

Cuscuta sp 

Chrysanthemum inodorum B. {Matricaria ino- 

dor Cl B.) 

Picris hieracioides B. . 

Cirsium lanceolatum (B) Hill , . 

Centaurea Jacea B 

Sonchus asper B 


Number 

Maximum j 

Average 

of 

per 

per 

samples 

1009 giu. 

1000 gm. 

4 

i8<) 

130 

4 

171 

Si 

4 

360 

xSo 

4 

103 

bl 

4 

, 229 

93 

4 

17 

14 

3 

80 

42^ 

3 

23 

13 

3 

103 

70 

3 

29 

14 

3 

74 

51 

3 

143 

OX 

3 

333 

126 

3 

I 020 

547 

3 

IX 

7 

3 

177 

93 

3 

17 

15 

3 

251 

108 

3 

() 

6 

2 , 

6 

6 

2 

46 

28 

2 

40 

23 

2 

46 

28 

2 

590 

440 

2 

17 

1,4 

2 

(> 

6 

2 

17 

11: 

2 

40 

23 

2 

II 

8 

2 

34 

^25 

2 

II 

8 

2 

11 

8 

2 

680 

368 

2 

6 320 

343:0 

2 

^3 

14 

2 

6 

6 

2 

17 

II 

2 

46 

26 

2 

40 

25 
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Found in i sample : 

Avena saliva L. (ii), Triticum' vulgar e Viil. (6), Cynodon Dactylon (L.) 
Pers. (ii), Cynosufus cristatus L. (6), Agrostis albal^. (6), Bromus arvensis L. (6), 
Carex sn. (6), Atriplex hastatum I/. (297;, Polygonum Persicavia I4, (6), Po- 
lygonum Convolvulus X/. (6), Stellaria media Vill. (6), Spergula arvensis 
(6), Barbaraea sp. (17), Camelina sp. (6), Rubus sp. (6), Vida hirsuta {h) 
S. F. Gray (6), Trifolium procumhens L. (6;, Trifolium arvense X. (6), Coro- 
nilla varia L. (149)? Coronilla scorpioides L. (6), Genista tinctoria Iv. (6), Reseda 
luieola'Li. (6), Geranium dissectum’h. (ii)j Erodium cicutarium (Iv.) Iv'Her. (6)j 
Euphorbia exigua L. (17), Lythrum Hyssopifolia Iv. (309), Aethusa Cynapium 
I4. (34), Torillis nodosa Gaertn. (6), Convolvulus arvensis X. (40), Echium vulgar e 
Iv. (103), Myosotis arvensis (L.) Hill. (6), Verbena littoralis H. B. et K. (23)^ 
Salvia veiticillata X. (6), Stachys paluster L. (6), Aiuga reptans L- (6), Rhinan" 
thus apterus (6), Melampyrum arvense L. (17), Plantago major X. (69), Galium 
Aparine B. (6) Galium sp. (6), Anthemis Cotula B. (6), Centaurea Cyanus B. 
(6), Centaurea Scabiosa ly. (6), Carduus acanthoides L. (6) Lactuca saligna ly. (40), 
Leontodon autumnale ly. (6). 

Found also : 

Claviceps purpurea Tul. in 3 samples (average 13), Sclerohnia TrifoHofum 
Friks, in i sample (average ii), Sclerotinia sp. in 2 samples (average 51), Usti- 
lago Crameri Korn, in Selaria in 3 samples (average 68) . 

In other mixtures were found : 

Barth, pebbles, hulls, broken grain. 

The data of the research axe based on 5 samples of 175 gm. and calculated 
to 1000 gm. 


lylST X. 


Rei clover fromjitaly 

Sent by Director F. Todaro, Bologna. 

Examined by Director Dorph-Petersen, Copenhagen. 

2 samples of 150 and 200 gm. ; result calculated to 1000 gm. 

Found on average : 

Setaria viridis P. B. (28), Setaria panicea Schinz et ThelL (no), Phalaris 
par ado xa L. or Ph. viridis (== Setaria viridis P. B.) (16), Rumex crispus L. or 
R. ohtusifolius L. (166), Medicago sativa E- (8200), Medicago lupulina E- (122), 
Lotus corniculatus E- (65), Melilotus sp. (40), Geranium dissectum E. (8), Con-^ 
volvulus arvensis E. (6), Brunella vulgaris E. (266), Plantago lanceolataL. {8040)^ 
Sherardia arvensis E. (21), Picris echioides E. (== Helminthia echioides Gattn.) 
(373), Cichorium Intybus Lf* (16). 

Found in i sample : * 

Lolium perenne E. {7), Lolium sp. (326), Setaria glauca P. B. (7), Se- 
tafia panicea Schinz et Thell. a. Setaria viridis P.B. (113), Polygonum aviculare 
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L, (20), TrifoUitm hyhndum Iv. {5), Galega officinalis L. (35)? Hedysamm cofo- 
narhmi 1 /. (180), Coronilla scorpioides Iv. (Koch) (7), Malva negkcta Waih. 
(7), Malva silvestvis I,, {mauritiana K.) (5), Dancus Carota L. (30), Stachys cif- 
cinala L’Herit* (10), Galium Mollvgo K- (7), Valerianella deniafa Poll. (5). Cto- 
viceps purpurea Tull, (5) was also found. 

In other mixtures were found : Karth, small stones, hulls, broken grain. 


UST XI. 


Red clover from France. 

Sent by Professor ly, Bussard, Paris. 

Examined by Director Dorph-Petersen, Copenhagen. 

Brittany, Bep. des^ Cotes du Nord. 

The result is given frqm i sample of 175 gm. and calculated to xooo gm. 

Medicago saliva L. (800), Plantago lanceolata B. (667;, Medicago lupulina 
B. (194), AnihylUs Vulneraria (i49)» Da%icus Carota h. {y^), Echium vulgar 
L. (74), Silene inflata Smith (63), Sherardia arvensis L. (57), Vioia hirsuta S. F. 
Gray (34), Tnfohum incarnahtm B. (34), Loliiim sp. (cleaned) (23), Po/y- 
gonum Convolvulus B. (23), Pimpinella magna B- a. P. saxifragaE. (ii), Po/y- 
gonum avtculare B. (23), Cichorium Intybus B. {23), Rimex crispusE. (17), Si- 
nasis arvensis B. {17), Raphanus Raphanistrum B. (6), Malva silvestris Fries 
(6), Onobrychis viciifolia Scop. (6), Claviceps pttrpurea Tnll. (6). Eartli, pebbles, 
hull, broken grain. 

South-East, Bep. du Tarn. 

A sample of 175 gni. was examined and the result calculated to 1000 gm. 

Medicago sativa B- (2440), Plantago lanceolata B. (1800), Daucus CarotaE. 
(206) Rumex crispus B. a R. obtusifolius E. (46), Cichorium Intybus B. (23), 
LoHts covniculaiiisE- (17), Loliumsy>. (partly cleaned) (ii)^ AifipU%pai%ihimE» 
(11), Malva silvestris .Fries (11), Sherardia arvensis B. (xi)j Silene inflata SAiiiHi 
(6), Geranium dissectmn E. (6), Medicago lupulina B. (6), Coronilla scorpioides 
B. (6), Brimella vulgaris B- (6), Teuciium Botrys E- (6), Picris hieracioides B* (b)* 

Earth pebbles, hulls, broken seeds. 

Central France. 

The result of the examination is based on a sample of 175 gm., and calcu- 
lated to 1000 gill. 

Medicago lupulina B. (333)? Medicago sativa B. (240), Plantago lanceolata 
B. (194), Anthyllis Vulneraria B. (177}, Sinapis arvensis B. (80), Brassica cam- 
pestfis B. (46), Melilotus sp, (46), Rumex crispus B. (29), Vicia hirsuta S. F. 
Gray (11), Echium vulgar e B. (ii), Dactylis glomerataE^ (6),Rumex AceiosellaE^ 
(6), Scleranthus anmms B. (6), Sanguisorha minor Soo'p. (6), Geranium dtssectum, 
B- (6), Lotus corniculaius B. (6), Trifolium hybridum B. (6), Daucus Carota 
B. (6), Sherardia arvensis B. (d),"' Teucrtum Botrys B. (6), Claviceps purpurea 
Tull (6). 

Earth, pebbles, hull, broken seeds, parts of insects. 
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Province, Bep. des Bouches-du-Rlione. 

The examination was made on i sample of 200 gm„ and calculated to 
1000 gm. Medicago saiiva L. (1320), Picris echioides B. (= Helminthia echicides 
Gartii.) (195), Planiago lanceolata L. (85), Malva silvestris (Fries (60), AfiagaMis 
arvensis B. (50), Setana panicea Schinz et Thell. or viridis P. B. (10) , Rumex 
cfispus B. (lo), Polygomtm tomentosum Schrank (10), Kickxia Elatine (B.) 
Bum. Linaria Elatine Mill.) (5), Tvifolium vepens B. (lo), Bartli pebbles, 
hull, broken grain, parts of insects. 


Dr. G. Gentner, 

InstitiUe of Plant Cultivation and Protection^ 
Munich. 
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THE PLACE OF ORIGIN OF SEEDS, 


Introduction. 

In the grain trade it is often necessary to study the place of 
origin of the materials on which transactions will depend, the seeds 
of the same species of plant having frequently very different val- 
ues, according to their origin, or the conditions which have pre- 
vailed on their formation and at their harvesting. 

A very small number of characteristics drawn from the seeds 
themselves — form, colour, weight, etc... — can, up to a certain 
point, give sufficiently exact indications, but, as a rule, if a few 
typical samples be put on one side, collected from well defined yet 
fairly restricted regions, the indications drawn from tlie physical 
characteristics of the grains are not sufficiently definite to deduce 
from them sufficiently accurate conclusions, even from tlie com- 
mercial point of view. Recourse must therefore be had to an in- 
direct method, consisting solely in the research and examination 
of the natural impurities, mixed in an almost constant manner 
with the samples supplied by conunerce. 


I. 

IWhAT is UNDERSTDOD under the term ok IMfURlTIKS 
IN THE CUASSIKICATION OK THESE .SEEDS. 

This term, looked at in its largest acceptation, includes all 
the mineral and organic bodies which can be found mixed with 
the pure seeds. Take, for example, an analysis of lucerne {,Me~ 
dicago sativa L.) carried out on five gratmiies of seed as received 
in commerce. We find, probably, a proportion of 90 per cent, of 
pnie seed, together with 10 per cent of impurities. These indude : 
(i) Organic bodies, damaged lucerne seeds, dover seeds {Tri fo- 
lium pratense If.), black medick (Medicago lupuUm L.), rib-grass 
{Plantago lanceolata If.), St. Baxnaby’s thistle {Centaur ea soktitia- 
Us If.), buttercups of various kinds, etc... ; (2) then come mineral 
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bodies, grains of sand, earth., etc.., ; the whole accompanied by va- 
rious small vegetable fragments. 

It is very evident that all these impurities have not an equal 
importance. First of all, it is convenient to put on one side all 
those which consist of seeds of good species (seeds of a good type), 
mixed accidentally with those of lucerne ; thus the grains of clo- 
ver and black medick must be separated from the other seeds be- 
longing to indifferent or even injurious adventitious plants (seeds 
of a bad type). The analysis must therefore indicate four groups 
of results, whatever be the form given to its wording : 

1st. = Percentage of pure seeds. 

and. = Percentage (if the quantity of them be sufficient) 
of other seeds of a good type (i). 

3rd. = Percentage (if the quantity of them be sufficient) 
of the seeds of adventitious plants (i).with special mention of those 
of the injurious plants. 

4th. = Percentage (if any) of mineral matter, vegetable frag- 
ments, damaged seeds, etc... 

Of course, these groupings are susceptible to modification ; 
in particular, it may become necessary to calculate the rate of 
a seed of good type and not confine oneself to giving solely the 
proportion as a whole. This practice applies equally to the seeds 
of adventitious plants. It is even a rule to be observed, if the quan- 
tity of such, or such a one amongst them appears important, and is 
absolutely essential when it is a question of harmful plants; such 
are, for example, the various dodders in leguminous plants, rye- 
grass in cereals, etc... These operations permit of making a re- 
port (germination apart) of the value, as far as purity is concerned, 
of a lot of seed, and it may happen that the latter suffers in con- 
sequence a considerable depreciation, or even that it becomes the 
object of legal proceedings, if the foreign seeds have been obviously 
added with a fraudulent intention. 

n. 

Where is seen that impurities may be useeue. 

The logical conclusion of the foregoing considerations is the 
following : An ideal lot of seeds intended for commerce should be 
entirely devoid of foreign seeds and of mineral impurities; and 
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this must be, or ratber this ought to be, the absolute rule, as re- 
gards the seeds of injurious plants, parasites or others : moreover, 
this is often the case as regards dodder. But, putting this case 
asside,' such lots of seed are not met with in coinun,uc<.‘, and 
however much care has been taken in cleaning the raw seed, there 
is always a certain proportion of impurities mingled with, tlie main 
bulk, a proportion which the honest merchant should, and can en- 
deavour to reduce to the m ini mum. Nevertheless, astonishing 
as it may appear, the presence of impurities is sometimes a for- 
tunate circumstance, for certain of them constitute a striking cer- 
tificate of authenticity. They often show, in no uncertain man- 
ner, the source of a lot of seed, and this is frequently of consider- 
able importance. 


III. 

The importance op certain impurities. 

I could not give better evidence of the very great importance 
of certain of these impurities than by taking some examples from 
amongst the most typical which I have encountered in the course 
of ten years of observation : 

First Example : Manitoba Wheat (2). — The attention of 
agriculturists was drawn to this wheat in quite a special manner 
during the year 1917. As is known, this wheat has a high reputa- 
tion, and was employed in relatively large quantities for sowing 
in the spring of the year 1916, 

The form of the grain, and the aspect of its fracture, give some 
indications, but in a general way these characteristics, drawn from 
the grain itself, are quite insufficient. Very fortunately, owing 
to the impurities accompanying this wheat, the determination be- 
comes very easy. The following is the list of foreign seeds wliidi 
are met with in it : Field mustard {Sinapis arvensis E.), shepherd's 
purse {Thalaspi arvense E.), panided nedia {Neslia paniculata Desv.), 
garlic wort {Erysimum orientate R. Br.), corn-flower {Lychnis Oi- 
thago Earn.), stick-seed {Echinosfermum Laffula Eehm.), bind- 
weed {Polygonum Convolvulus E.), goose-foot {Chenopodium al- 
bum E.), various dew-grasses {Setaria sp.), It is as well to add to 
this list the few grains of oats and barley, as well as the few flax 
seeds, whidi always accompany the preceding impurities. 
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Tlie combination of all these foreign seeds is absolutely char- 
acteristic of these wheats. Three amongst them, however, are 
particularly interesting, namely, the seeds of Eclvinospermum Lap- 
pula, those of the Neslia panimlata, and the grains of Erysimum 
OfientaU. 

Amongst the ntimerous samples which have come under my 
observation, the presence of these seeds is constant, and indicates 
that of all the others. 

In this connection, I would point out a fact which may be 
interesting from the point of mew of botanical geography. In 
the most recent floras of France there is sometimes given with great 
detail the geographical distribution of plant species, not only on 
the soil of our own country, but over the surface of the whole world ; 
but, none of these excellent works point out the presence of E. orien- 
tals in North America. Under these circumstances, therefore, 
and without any doubt, the plant has been introduced there by 
cultivation since the time when these data relative to its area of 
extension were collected in the French floras. 

Moreover, E. orientals has been pointed out in North America 
and particularly in Canada, in the floras of Nathaniee, Ford Brit- 
ton and Addison Brown (3), who express themselves on this sub- 
ject in the following manner : “In waste places, Michigan and Min- 
nesota to the Northwest Territory, and from the Atlantic coast 
from New Brunswick to Pennsylvania. Has recently become a 
bad weed in the Northwest 'b 

The seeds of the plant are listed, moreover, in a collection pre- 
pared by the Canadian Department of Agriculture and sent, a 
few years ago, to the Station d'Essais de Semences at Paris. The 
same remarks and the same conclusions appear with regard to Echi- 
nospermum Lappula Uchm, on the subject of which the above-men- 
tioned authors express themselves as follows : “In waste places 
Nova Scotia to British Columbia, south to New Jersey and Ne- 
braska. Naturalized from Europe. Native also of Asia '' (4). 
It is seen from this example that the study of impurities may lead, 
from entirely practical and utilitarian considerations, to views 
of a much more general nature. I will give other proofs of this 
in the examples which are about to follow. 

vSecond exampee : Barley and Oats, — Here it is a question of 
a more complex case. 

In the course of the last iew years, on several occasions, the 
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F^odder Department of tlie Administration applied to the Station 
d'Essais de Semences at Paris to ascertain the place of origin of 
various lots of oats and barley. The question was important tlieii, 
because at that time purchases of the cereals in question could 
only be made from parcels of French origin (5). From various 
sources, numerous samples were sent to us, which, added to tliose 
we already possessed (of authentic origin), constituted a consider- 
able number of lots which were entrusted to me for study. The 
following are the conclusions reached which are given as I formul- 
ated them at the time. 


Barbby. 

The different varieties of barley examined came respectively 
from the South of France, Algeria, Tunis, Serbia and Australia. 
To these samples was added a barley said to be from the Danube, 
without any more definite specification. The species or genus to 
which belong the various seeds found in a state of impurity, in 
the lots which I examined, are as follows : 

ist: The South of France. — Wheat, rye, field 
foxtail, Phalaris hrachystachys Dink, Rapistrum mgosum Berg and 
Rapistnm orientale D. C., French grass, honey-lotns, Torilis no- 
dosa, Gaertii, Chrysanthemum coronarium E- 

2nd : Algeria and Tunisia. — Hard wheat, EiigUsh 
rye-grass {LoUum perenne 1^.), Phalaris hrachystachys Link, Rapis- 
trum rugosum Berg and Rapistrum orientale D. C., Bifora sp., co- 
riander (Coriandrum sativum E-), Chrysanthemum coronarium E.i 
beet. 

3rd : Danube. — Rye, various dew-grasses, Rapistrum 
perenne, Saponaria vaccaria E*, hemp, bindweed (Convolvulus ar- 
vensis If.), 

4th : Serbia. — Rye, Saponaria Vaccaria E- 
5th : Australia. — Small grains of wheat in great quan- 
tity. 

In examining these different groups of impurities, it is noticed 
that seeds exist which may serve to unite certain groups and exclude 
others. Thus, Rapistrum permits of the separation of the barleys 
of Algeria, Tunis and the South of France, from those of the Da- 
nube, Serbia and At^tralia. On the other hand, the seeds of Kru- 
bora make it possible to separate the barleys of Algeria and Tunis 
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from those of the South of France. Finally, from, the few samples, 
rmfortiinately too rare and too small, of Smyrna barley which I 
have had in my possession, I am ahnost of opinion that their im- 
purities will cause them to be classed with those of Tunis, in spite 
of the fact that I have not come across any Knibora seed in them, 
which is probabl3r only an accident, dne to the smallness of the 
samples. 

The classification of all these barleys could therefore be effected 
in the following manner : 


Rapistrum rugosum 
R apistmm orientals 
Phalaris brachystachys 
ChrysanthemuM cofonarium 


I I. Kmbera leptophylla 
Barleys of coim - 1 - Algeria, Tunisia, 

tries round the . Smyrna . 

Mediterranean! 2. Absence of Kmbera 
\ - South of France, 


Rapistmm perenne Barleys of the Danube 

Setaria sp. 

Saponaria Vaccaria 

Numerous small grains Barleys of Australia 
of wheat 


Of course, it cannot be expected that absolutely accurate re- 
sults will be obtained, in consequence of the extent of the area oc- 
cupied by a number of adventitious species. But such as they 
are, their accuracy is sufficient for commercial requirements, for 
the groups obtained bring together the barleys found in analagous 
climates, and consequently having similar reqitirements and pro- 
perties. 


Imported oats. 

Investigations carried out in the same manner on imported 
oats (6) give the following results : 

Phalaris brachystachys \ 

Rapistrum orientale I 

Krubera leptophylla / Algeria and Tunisia 

CJirysanthenmni coronarium 1 
Bupleurum protractum ’ 
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Do not contain 
the above 
impurities 


; Ambrosia artemisiaefoUa. Oats stated to lie frojii 
America. 

Rapistnmi perenne - Danube, 

' Neslia paniculala - Russia and Idbau, 
I Echynospermum - Couxland, 

I Lappula - Reval, 

1 none { - Koeingsberg, 


none 


None, but much 
rye-grass 


Danzig. 


Da Plata. 


Ducerne from Turkestan. 


The lucerne of Turkestan is only a variety of ordinary lucerne 
{Medicago sativa D.) adapted to the continental climate of Central 
Asia. Examined closely, as much from the point of view of the 
seed as of the vegetative part of the plant, it scarcely differs at all 
from ordinary lucerne ; with difficulty there may be found a few 
vague characteristics in the seeds, but they are so delicate, tliat 
one must have been accustomed to the handling of seeds for a long 
time in order to be abte to discover them. 

This lucerne is really inferior to French lucerne. The results 
of experiments carried out at the Station d'Essais de Semences 
have been decidedly unfavourable to it. Among other disadvant- 
ages, it gives less abundant fodder than in the case of tlie indigen- 
ous varieties, and moreover, does not last as long as thc.se. It 
is therefore of very great interest to be able to distinguish the seeds 
of Turkestan lucerne. Here again, it is the impurities whicli enable 
us to do this, and more especially one of them ; the fruits of A crop- 
tilon Picris D. C., a plant of the Compositae family, occupying 
a fairly extensive geographical area, including a large part of Asia 
Minor, the Cis- and Trans-Caucasus regions ; also a part of austro- 
ocddental Persia, as well as the north and centre of this region ; 
and finaUy Turkestan and Afghanistan. 

The fruits of this plant are quite characteristic, and very easy 
to recognize. They appear in the lots of lucerne as pearl-white 
achenes, a little larger than the seeds of lucerne ; the fhces are slightly 
flattened, and the contour is not symmetrical, one of the sides being 
more rounded than the other. The upper extremity, which is wider 
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tlian tlie opposite extremity, has a slight conical protuberance, 
whilst a shallow depression is noticeable at the opposite end. 

• Once these seeds have been seen, it is impossible to confuse 
them with other impurities, hence they are quite characteristic. 

' Detbrmimation of the characteristics of southern seeds 
OF Ceover and I^ucerne. 

These latter studies, as regards the researches to which they 
have led, are most t3rpical, and show the great importance of botan- 
ical geography in the anatysis of seeds. 

In a general way — all consideration of place being put aside 
— if there exist at present a certain number of plants which were 
formerly utilized successfully, and which are now of onl}^ very lim- 
ited importance, in consequence of the enormous area which they 
have gradually covered, there are" others, however, which would 
not be able to resist the very diverse climatic conditions corres- 
ponding to the whole of the cultivated soil of France. The actual 
Hmits of the zones of vegetation of these plants can therefore be 
investigated with the certaint^^ ’ that, as it is not possible for these 
limits to vary much, the conclusions drawn from the presence of 
the seeds of these plants will be sound, so long as the diverse bio- 
logical conditions obtaining at the distribution of these plants re- 
main the same. For all these reasons, and still others which it 
is unnecessary to examine here, I have been led to make a special 
stud}* of the actual northerly limits of one leguminous plant, Co- 
fonilla scofpioides Koch. 

According to the information drawn from the most recent flo- 
ras, this plant occupies a fairly extensive geographical area. M. Rouy, 
in his Flore de Prance, expresses himself on this subject as follows : 
'' Habitat : Crops, and cultivated districts in the whole of the south 
and in the west, tip 'to and including la Vendee, extending on the 
east as far as Saone-et-Loire, in the Centre as far as Cher and In- 
dre-et-Loire. Corsica : Gulf of Boniface (Fliche). '' 

'' Geographical area : Mediterranean region of Europe and 
Africa, Asia Minor, Caucasus, Persia, Syria and Palestine. '' 

Moreover, prior to this, Eecoq (1856) gave the following par- 
ticulars relative to the Hmits of extension of the species: South, 
Cyprus, 35*^ — North, France, 46° — West, Portugal, top — East, 
Georgia, 46® E. 
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What interests us being the northern limit in France of the 
zone of vegetation of this plant, and its presence on fields of clover 
and lucerne, I have tried to obtain more exact data. The local 
floras have supplied me with a fair amount of information, but 
as since their publication, the plant might have been displaced 
by crops, I have also had recourse to the assistance of botanists 
living in the departments situated on the northern frontiers of the 
zone occupied in France by Coronilla scorfioides, together with the 
study of a large number of samples of French seeds (clover and 
lucerne) which I have examined myself. Wherever I have ap- 
plied for information, I have been met with the greatest kindness, 
and I am happy to express again here my sincere thanks to all those 
whose co-operation has enabled me to acquire a quantity of val- 
uable information (7). 

I summarise below the results obtained by adopting tlie follow- 
ing order : Starting from the extreme north-western limit of the 
zone of vegetation of the plant, I shall reach the Fast of France, 
to return again to my starting point, after having, as is about to 
be confirmed, entirely encircled the central block. 

Vbnde^b. — Coronilla scorfioides is met with solely in the southern 
plain. Focalities where the plant is indicated : Bonet, Saint-Pierre- 
le-Vieux pres Maillezais, Mouzoil pres Nalliers, are, in a general 
way, nearly all situated in the region of Fu9on and Fontenay-le- 
Comte. Coronilla scorfioides, moreover, is never very abundant 
there ; the areas pointed out by Leoyd 60 years ago have not been 
extended. Besides, the plant is smaller and less vigorous tlian in 
the South. 

DBux-SfiVRES — Fboyd described this plant as being fairly 
common ; Borbau, in his Flore du Centre, mentions it at Thouar, 
Saint- Jouin, Airvault. The particulars I have gathered only 
report it at la Gatine, where C. scorfioides has never been met with 
by my correspondent. Moreover, the seeds of the plant have not 
been found in the samples of clover or lucerne supplied by the 
farmers of the Department. It is true that the localities whence it 
has been sent to us are sufficiently removed from the areas indicated 
by Borbau ; they are, however, more southern, and situated quite 
at the south of the district of Parthenay, as well as in the neigh- 
bourhood of Niort and Saint-Maixent. 

Mainb-EX-Foire. — Coronilla scorfioides is very rare in Anjou, 
and is only met with in a few calcareous areas in the district of 
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Satimtir : Vihiers, Done, Pny-Notre-Dame, Montretiil, Fontevranlt^ 
(Boreau, 1859), where, moreover, it only appears ’now and then.' 
The same remark applies with regard to the samples of clover and 
lucerne. Only one locality from which these seeds reached us is 
situated in the district of Saumur, quite in the south. 

Vienne. — The various floras that I have consulted indicate 
that the plant is relatively common in crops and on calcareous 
waste land. The areas mentioned are the following : Toudun, 
Poitiers, Saint-Benoit, Cisse, Auxances, Marmande, Ta Grand'- 
Maison. The seeds have not been met with in the samples of seed 
of the two fodder-plants with which we are dealing; nevertheless, 
a good number of the localities whence they come are situated in 
the n: ighbourhood of the places where C. soorpioides is indicated. 

Charente. — The plant must be fairly common in the De- 
partment. 

One of my correspondents points out that it would require 
searching for in the Confolontais towards Saint-Cloud and Chas- 
sensuil. On the other hand, the samples of clover coming from 
Vars, d'Anais, de Tusson, , the Plans de Ruffec, contained some 
seeds of C. scorpioides amongst their natural impurities. 

Dordogne. — The plant appears to be relatively fairly well 
diffused here ; in any case, one of the samples of clover coming from 
RoufHgnac, Canton of Sigoules, district of Bergerac, included some 
seeds of Coronilla scorpioides. Desmoueins, moreover, in his ca- 
talogue of plants of the Dordogne, points out that this Coronilla 
is common in fields and cultivated places : Bout des Vergnes pres 
Bergerac ; in the crops ; Riberac, in a field above the town and on 
a hill called Terrier de Lambrette near Saint- Aulaye stir Dronne. 
(Abb^ Revet, 1885). 

CoRREZE. — The plant seems to be rather uncommon in this 
Department. It has been noted in the following stations, all sit- 
uated between Brive and le Dot : Croix Dagarde, Commune of 
Noailles, Chasteaux, valley of Entrecor, Puy-de-Crochet. We have 
not received any samples of clover or lucerne from this Department. 

Dot. — The local floras note the plant at Rocamadour, Roque 
de Cor, Saint-Georges, Des Cayssines pres Cahors, Montcuq, Dis- 
sac, Canton of Figeac. The very few samples supplied by this De- 
partment contained some seeds of C. scorpioides, 

Aveyron. — A. Bras mentions vineyards and cultivated fields. 
The areas he indicates are the foUowing : Arrondissement de Ro- 
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dez : lye Cniounet. Arroiidissement de Villefrandie : crops ol, tlie 
tableland of Ordiget, de la Botiisse, bois de la Gneste ; vSalvag;iia.c* 
Cajaro : crops of tbe tableland of CubMe, Aspriere, Nanssac, Bon- 
nac* One of the few samples of clover supplied by tlie tanners 
of this department contained some seeds of C. scorpio%des» Oilier 
areas : Nant, Saint- Jean-dn-Bnel, Vabres, Saint-Izaire (AbbS COvSTE), 
have been also mentioned. 

Cantab. — According to I/Amotte and Heribaitd, the 

areas of this plant, rare in the Cantal, are reduced to a few localities 
in the neighbourhood of the Departments of Lot and TAveyron : 
Moiimurat, Gratacap, Saint-Santin-de-Maurs. 

lihRAUiyT. — The plant is noted as being very common in cult- 
ivated fields. As ill the case of Cantal, no consignments of clover 
and lucerne have been made to us, 

Gard. — De Pousobz and Lamotte found this idant in the 
neighbourhood of Nimes, at Vigan, Aiidtize, Alais, Saint- Ambroix, 
On the other hand, one of the samples of lucerne from this De- 
partment, from Cornillon near Pont-Saiiit-Esprit, contained seeds 
of C. scorpioides amongst its impurities, The plant is known in 
this department, and has a local name. 

Ardi^che. — The limits given by Saint-Laoor are the fol- 
lowing : Le Pouzin, the valley of the Ouveze, Celle, and near d'Au- 
benas, Vais and Mercuer. A sample of clover from the divStrict 
of Chomerac contained some seeds of the plant. In 1897, Cariot 
and Saini^-Laoor mentioned the presence of the plant on the banks 
of the Rhone, in the valleys of the Ard^die, and tlie Ouvtee. l^Ise- 
where, Rhvon (1910) is more definite, and gives the following 
particulars : southern districts of the basins of tlie Ard^che up to 
Saint-Privat, Aubenas, Ucel, the tributaries of the C&e, tlie val- 
leys of la Conche, of the Escoutay and the Ouveze low hills of Coi- 
roil up to 500 m. and the banks of the Rlione up to the Valley of 
Celles, Lavoulte, Chateaiibourg. 

Dr6me — Saint-Lagor points out that in the Drome, C* scar-- 
piodes grows near Nyons, Crest, Bamave and Valence ; other areas 
Saint-Nazaire (Cariot and Saint-Lagor, 1897), 

, Hautes-Aepes — Gap, Ribiers, ' Rosans are, still according 
to Saint-Lagor, the limits of locality of the area of extension of 
the plant in this Department. Cariot and Saint-Lagor (1897) 
indicate still another district : Notre-Dame dii Laus. 

The few samples of clover and lucerne which have reached 
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tis from Rosaiis, Ivazer, contain numerous seeds of C. scorpioides, 
— Saint-Ragkr mentions Jiere, as limits of locality : 
Mens, Rodiefoii:, the Balmes de Claix, Comboire, Saiiit-Martiii- 
le-Rinoux, areas which, moreover, are all grouped in the district 
of Gi'enoble, to the south of this town in the basin of the Drac, with 
the exception of Saint-Martin-le-hinoux, which is a little to the 
north of ^ Grenoble, on the right bank of the Isere. 

Rhonk. — In the Rhone the plant is rare. Res Carpennes, 
Villeurbanne (CARion and Saint-Ragbr, 1897). According to my 
correspondent, it is never found ordinarily in clover and lucerne. 
In certain years, however, it has been noticed, but very likely this 
has been the result of an accidental introduction, due to the em- 
ployment of seed coming from the south. In a general way, it ra- 
pidly tends to become rare and to disappear, except in the areas 
where the conditions are particularly favourable to its existence, 
The seeds of the plant have not been met with amongst the natural 
impurities of the clover and lucerne of this department. 

Ansr. — The plant is not mentioned in the Ain district. One 
of my correspondents, however, has come across it several times 
between Miribel and Moiitldel, in fields of wheat, along a very mi;cli 
exposed river bank. The samples of clover from the Ain do not, 
up to the present, contain seeds of the plant. This Department 
has not supplied us with any lucerne. 

Sa6ne-ET-Toirb. — Found occasionally at Bourbon Taney 
and at Marigny-sur-Toire. Coronilla scorpioides has not held its 
own in these districts. Besides, according to my correspondent, 
the plant has never been met with in the fields of lucerne and clover. 

Toirb. — The plant is not found in this Department ; at least, 
the floras which I have consulted do not indicate it (Tb Grand, 
Statistique botanique du Forez, 1873 ; Cariox and Saint-Tagbr, 
Flora descriptwa du bassin moyen du Rhone at de la Loire, 1897). 
On the other hand, none of the numerous samples of clover examin- 
ed contained seeds of this plant. 

Abdibr. — Coronilla scorpioides has been previously noted at 
Pont de la Chambriere pr^s Montlu9on. 

NihVRB. — The plant has not been noted in tbis Department. 

Toirbt. — JulHen Crosnibr, according to NouEB, points out 
that C. scorpioides has been met with at Baccon. It is probably 
a question of an accidental appearance. In any case, the numerous 
samples of clover and lucerne coming from this Department haye 


— A»r. ingh 
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never, up to now, had seeds of this plant amongst their im- 
purities. 

lyOiR-ET-Ci-iBR. — Cofonilla scorpioides has not been reported 
in this department. Moreover, the seeds do not figure amongst 
the impurities of the clover and lucerne which come from this region. 

Chkr. — C. scorpioides is extremely rare here. It has been 
pointed out f ornierty Boreau at Saint-Michel, Bourges, Btrecliy 
(near Osineii?-) (A. Bb Grand : Flore du Berry), Morthomiers, la 
Chapelle-Saint-Ursin. A. BE Grand, in his flora of Beriy, and 
in the supjDlement to tliis flora, adds a few other localities. It ap- 
pears that it was abundant about fifteen years ago between the 
Camp d'Avor and Farges-eii-Septaine, and has been gathered at 
Bangyhn a rocky field where clover and lucerne have never been 
sown. According to one of my correspondents, it must be remarked 
that, in a general way, the places where the plant has been observed 
are quite barren areas and noted in Berry for the numerous southern 
plants which are found there ; it could not be found on soils where 
the cultivation of seeds leys is practised. A. BE Grand mentions 
it as being very rare (R.R.) in the crops. In short, the plant may 
exist in Berry, but only as a very rare botanical curiosity, and 
without any pra'ctical importance. I have never found these seeds 
in the samples of clover or lucerne which I have had to examine. 

Indre-BT-BoirE- — Coronilla scorpioides has been reported at 
various points : Antogny, Ports, Marcilly, from Tile Bouchard to 
Richelieu, Chinon. All these areas are situated in the district of 
Chinon, and, with the exception of this locality, between the course 
of tlie Vienne and the Department of the same name. 

I have now returned almost to my starting point, since I have 
already examined the distribution of Coronilla scorpioides in the 
Departments of la Vienne and of Maine-et-Boire. I have already 
described, round the central block, and following the distril)ution 
of the jjlant in as exact a manner as possible, a complete circle, 
on the inside of wliicli it does not exist, or would have, at most, 
an ephemeral existence. An exception must be made, however, 
in favour of the Puy-de-Donie, where there are the following areas : 
Saint-Amand-Tallende _ (frere HjaRiraud), Puy-de-Eariiere (Ba- 
motte), Saint-Saturnin, Saint-Sandoux (frere Gennardien). The 
plant, however, is uncommon. 

From the practical point of view, a few conclusions might be 
drawn from the preceding study. I think there is no occasion to- 
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take into acoiint tlie northern portion of the circle, extending 
from the south of the Isere to la Vendee ; for, generally, the plant 
does not exist there, except in very rare iiistaiices ; also, where it 
is pointed out as being fairly common, it does not apixear to be 
sufficient^ so from the point of view vdiich interests its, since up' 
to the p)tesent I have never found its seeds in the samples of clo- 
ver and lucerne which I have had to examine. It is the same, for 
the Department of Piiy-de-D6nie. An exception might perhaps 
be made for the Department of la Vendee. This exception, how • 
ever, hardly appears to be justified, at the Yetiy least, as regards 
clover : none of the centres of production is situated in the zone 
where C. scorpioides can be found ; the only locality of this dis- 
trict having responded to our appeal, namety, Chaiime, commune 
of Sainte-Hermiiie, has supplied us with a sample of clover which 
was entirely without seeds of C. scorpioides. Finally, the rather 
stunted state of vegetation of the plant in this Depaiiment renders 
very uncertain the presence of its seeds amongst the natural im- 
purities of clover and lucerne. It is also very unlikely in the De- 
partment of Indre-et-Doire to be found with these two leguminous, 
fodder-plants. As regards la Vienne, where the plant is common, 
or fairly common, I reaiiember that none of the samples of clover 
and lucerne, even those coming from, points bordering on the sta- 
tions occupied by Coronilla scorpioides, had the seeds of this plant 
amongst their impurities. 

The southern half of the circle surrounding the central block 
on the south, from la Charente to la Dr6me, must, on the contrary, 
be considered, from, the practical point of view, as the iiortheni 
limit of the divStricts where clover and lucerne are almost certain 
to include the seeds of Coronilla scorpioides amongst the number 
.of their impurities. Thus, amongst the Departments situated to 
tlic soittli of this zone, all those who responded to our appeal sup- 
plied samples which frequently, almost without exception, con- 
tained the seeds of this coronilla. 

One result of a different nature has been evolved from tlie' 
examination of the regional limits of vegetation of Coronilla scor- 
pioides in France. It is very certain that the absence of the plant 
from the central block (the stations of Puy-cle-Dome apart) is part- 
ly elite to the fact That the meteorological conditions no longer 
respond to the needs of tins plant ; but there is another cause, 'per- 
liaps more important still, operating to determine in a very exact 
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maiiiier tlie distribution limit of Coromlla scorpioides, a cause wliicli 
stands in relation to the requirements of the plant, viz., the struc- 
ture of the soil of France itself. If, after having indicated on a iiia]). 
as accurately as possible, the geographical position of tlie areas 
enumerated above, this map is superposed on a geological map traced 



FiC. 289, — Area in France covered by Coromlla scorpioides: 
cross-hatching — common habitats of the plant. 


to the same scale, it is immediately noticed that the very great ma- 
jority of the localities where the plant has been noted, are placed 
on the fringe of the secondary strata which stirrotmd the central 
block. I have endeavoured to obtain more exactitude by exa- 
mining the respective situation of each of the areas on detailed 
geological maps, and I have ascertained that it is in a great mea- 
sure on the Jurassic portion of this fringet hat the greater part 
amongst them are placed by preference. This coincidence some- 
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times acquires a remarkable degree of precision. Tliere are now the 
Cretaceous areas ; these areas are much more rare on the outcrops 
of the other geological formation. 

With these data, and as a practical conclusion of this work, 
I think that, as regards the production of clover and lucerne, we 



M. Northern Hnait of iiiaiiic growing:?. 

Chief pennmient habitats of C. scor pi aides. 

To the north of 46® and even south of that parallel fot lhe centre and cast of France^ the 
appearance of C. scorpioides is alweiys more or less transitorj^. 

might consider as southern all the districts situated to the south of 
the Jurassic fringe, extending inclusively from la Charente to la 
Drdme, and leaving on the north of this limit le Rouergue and the 
Black Mountain. 

I have indicated on the accompan3dng map the sites of the 
limiting areas, and their correspondence with the secondary border 
of the central block. Of course, on my rather small map, it is 
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ittipossil3le to respect vStrictly tlie intricacy of the geological deposits, 
•and particularly their ontcops on islets, often very narrow ; never- 
theless, it is sufficiently accurate I tliink, to enable one to deteriiiine 
very clearly the general bearing of the areas at the northern limits 
occupied, in France, b^^^ Coronilla scorpiotdes, I have also traced 
a portion of the limiting curve of the cultivation of maize, and it 
win be noticed that there is a certain coincidence between this por- 
tion of curve and the distribution of most of the areas nieiitioiied 
above. 


iic 

* ^ 

This study, undertaken with a practical object, concludes here. 
But I have thought that perhaps botanist readers would be in- 
terested to know, in detail, other French areas of C. scorpioides, 
and, first of all, those of the Departments situated on the other 
side of the Canal du Midi and the course of the Garonne. 

These stations are distributed as follows : Aude — (Gautiers : 
Flore des Corbieres) Narbonne, Pech de TAgiiel, Montredon, Gruis- 
sant, district of la Chape, Sigean, Saint-Victor, tableland of Font- 
joncouse, Durban, Albas, Villenetive, Massac, Servieres-en-Val, 
Fa Vene, Verzeille, Fimoux, Alet, Quillan, Carcassonne, Bois de 
Serres, Charlemagne, Pont de TOrbien 500 m., Monthoumet 500 m. 
There again, in examining the geological map, it is seen that most 
of these areas are situated on calcareous lands, very frequently 
Jurassic, then Cretaceous. 

Eastei^n Pyrenees. — The local flora of G. Gautier gives 
the following districts : Charamany, vSaint-Antoine de Galamits, 
vSniiit-Nazaire, Estagel, Rabouillet, Vallee de Tech, Alberes, de Ceret 
to the Main^re (973), Ria (near Prades). 

ArxeCtE. — All area indicated by Mutei, : vSaleix 1013 tu. near 
Vic Dessos, is distinctly situated on a Jurassic outcrop. 

^ Haute-Garonke. — Plant common in the iieiglibouiliood 
of Toulouse, everywhere on cultivated ground. Phieippe gives, 
in addition, two mountain areas : Saint-Beat 525 111. ; vSaint-Ber- 
trand de Comminge 515 m., where the plant is common. 

Hautes-Pyrenees. — Gommon in the crops : valleys of Ar- 
getes, Bareges, Fuz, are the districts mentioned by Phieippe, and 
by Dueac. 

These areas enable the tracing of approximately the southern 
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limits of tlie zone occupied by C, scorpioides to tlie iiort. 1 i of the 
Pyrenees, Between this limit and that which I have given pre- 
viously — south and south-west border of the central block — 
extends the area occupied by the plant in the south-west of 
France. 

Within these limits, C, scorpioides is commonly found in Tarn- 
et-Garonne, the Lot-et-Garonne, Gers, the Dordogne and the Gironde. 

For this latter Department, Ceavaui) gives the following dis- 
tricts : Cultivated fields, crops on calcareous soil — Blaye — le 
Medoc (Cliicou), Bourg, Cestats, Gradignan, Creon, Haux, Bayoii, 
IvC Rigalet, Poussignac in the Bazadais. 

lyct us now endeavour to trace the eastern limit of the area 
occupied by the plant in France. Here, parts of the following 
Departments : Alpes-Maritinies, Basses-Alpes, Hautes-Alpes, Drome, 
Isere, will serve us. Most of them have already been indicated 
previously. I will add to them first a general note referring to 
the entire source of origin, and then particular indications for each 
Department. 

Provence. — The plant is found in the harvest fields, uncul- 
tivated places, all the coastal region (H. Roux). 

Aepes-Maritimes. — Plant fairly common in stony fields 
(Ardoine). Fairly common in the coastal region, and here and 
there in the mountainous region, where it grows up to 1,200 and 
1,300 m. (Burnat) — Antibes (Thuret) — Gourdon (Consoeat) 
760 m. 

Basses- Aeres. — Pointed out in the upper basin of the Ubaye, 
in the fields of the district of Barceloniiette 1,135 (Fannes). 

These stations, joined to the localities indicated in the Hau- 
tes-Alpes,' la Drome and ITsere, allow the tracing approximately 
of the eastern limit of the area of C. scorpioides in Phance. 

In its southern part, this area adjoins the Figurian coast and 
the neighbouring districts. On the other hand, in the basin of 
the Rhone, the limits running on both sides of the river, border 
a zone extending up to the level of Valence (and even a little more 
to the north on the Ardeche bank). Beyond there, C. scorpioides 
may still be met with occasionally, apparently more or less fugi- 
tive and never persists long. 

The map given below shows the whole of the area occupied 
by the plant, and beyond which a few scattered spots indicate the 
localities, the points of territory, where it has been mentioned as 
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in a state of rarit37', or as a botanical curiosity, and where, gen- 
erally, it does not persist. 

In order to 'be complete, I will indicate some localities situated 
in the Var, the Boiiches-dti-Rlione, and the Department of Vaiiclnse. 

Var. — Is met with in the coastal region : Toulon (HitivT), 
H^^eres (Shutt). 

Bouches-bu- Rhone. — In the fields it is sufficiently common 
not to merit any mention of locality. 

Vaitceitse. — Neighbourhood of the village of Vaiicltise — 
Avignon and neighbourhood — district of Duberon between Sai- 
gnoii and Cadenet — district of Carpentras, of Ventotix and the 
Monts de Vaucluse. 

New Investigations made with a view to spEcmYiNG the char- 
acteristics OE Ceover and Dhcerne seeds oe the vSoettxi 
OE France. 

This series of investigations was undertaken to ascertain 
whether the characteristics which we have made the basis for indicat- 
ing the southern origin of clover and lucerne, were always valid, 
and also, if there be occasion, to add new characteristics to tliose 
which have been emplo 3 ^ed hitherto. 

The certitude of the southern origin of a parcel of seeds of clo- 
ver and lucerne is assured, at present, by the presence, in the lot 
to be examined, of seeds of the following adventitious plants: 
Helminilvia ecMoides, Centmirea solstUudis, small Ruhns aclienes, 7b- 
filis nodosa, Coronilla scorfioides, to which must be added, liut 
solely as a complementary characteristic, shell fragments, Helix vn- 
fiabilis particularly. 

Helminthia echioides, which grows to a fair altitude in FraiKXE 
cannot be a good characteristic, if this, impurity is alone, txcQpt 
on condition that its fruits are found in very great abundance in 
the parcel to be examined. The same may be said of Ceniatma 
soktitialis, for the same reasons. 

The presence of isolated Rubus stones is perhaps a better cliat- 
acteristic ; but certainly that which is the most sure is the pre- 
sence of seeds of Coronilla scorfioides* I have just been studying 
in detail the distribution of this plant in France, and remember 
that, from the discussion of the results obtained, we ' must consider 
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tile seeds of this legnminotis plant, even when isolated and in small 
quantity, as absolutely characteristic of the South. 

These studies, made about ten years ago, were worth repeat- 
ing, as are similar studies from time to time, as cliaiiges in the clis- 
tribution of fodder crops may have brought about modifications 
in the area of extension of all these adventitious plants. 

With this object, during the course of the months of July and 
August, I have studied the flora in the south-east of France, and 
more particularly in the departments of Vaucluse, the Bouches- 
du Rhbiie, Var, the Maritime Alps, the B asses- Alpes and the Hau- 
tes-Alpes. The following are the results wliich I have obtained. 

Saint-Remy dk Provence and the neighbouring districts. 
— The adventitious flora of this district, so interesting from the 
crop point of view, so distinctly characteristic of the Provence, by 
its aspect and its horizons, includes amongst the most widely dif- 
fused species, the following plants: Asteriscus spinosus, Helichrysum 
Stoechas, Centaur ea faniculata, Trifolium stellatum, Trifolmm augus- 
tifolium. 

These, in the clover fields, lucerne fields, waste lands and grass- 
covered uplands of the neighbourhood of the Alpilles. Then, in 
the plain covered with fodder and vegetable crops, irrigated for 
the most part : Bonjeania recta, Centaurea solstitialis , Helminthia 
echioides, these two latter species, very well diffused, particularly 
the second, which covers whole fields. Coronilla scorpioides is found 
here and there. 

Finally, in a general way, the species which serve to character- 
ise the southern origin of the lucernes and clovers are found here. 
It is the same with the presence of fragments of small shells {He- 
lix variabilis) above all. These molluscs, in dry weather, take re- 
fuge on plants, even when dead and brittle, in masses wHcli are 
sometimes so close, that they simulate clusters of fruit. The same 
phenomenon must take place at the time of the harvesting of grain, 
whence, as a result of the threshing, the presence in the seeds of 
fragments, sometimes very abundant, of the shells of these animals. 

Definitively, the adventitious species characteristic of this re- 
gion, ill order of abundance, are : Helminthia echioides, Centaurea 
solstitialis, Coronilla scorpioides 

To these must be added as complementary characteristics 
giving still further exactitude, in order of importance : Trifolium 
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augusti folium, T rifolmm stellatum, Bonjeania recJa, C enia tirea fxi-^ 
niculata. 

Bonjeania recta is found in abundance on tlie border of the 
crops by, and in tlie neighbourhood of, the irrigation canals. These 
seeds, which resemble slightly those of fenugreek, are cjuite char- 
acteristic. 

Avig-non and thk neighbouring districts. — Cultivated fields 
between le Thor and ITsle-sur-Sorgues. The adventitious species 
met with here are, in order of abundance: Centaurea solstiiialis, 
Helminthia echioides, Trifolhm stellatum and Trifolkm a4igustifol'ium, 
C entaurea maritima . 

The same general characteristics are evident as in the district 
of Saint“Remy, but here there is extreme abundance of Centaurea 
solstitialis. 

To the preceding plants can be added the following species : 
Bromus madritensis, Bromus mhens, Hedypnois polymorpha. The 
last is extremely abundant in dry places. 

District of Marsbidtes and neighbouring districts — Arx. 
— In a general way, the adventitious vegetation of this district 
is analogous to that of the district of Saint-Remy. Attention is 
drawn to the very great abundance of Helminthia echioides in lu- 
cerne and clover fields. This plant is also found in great abundance 
in grass-lands, and is even met with in the grass plots of Phare and 
the Parc dti Prado. 

The flora of the Basses-Alpes and the Plautes-Alpes, in tlie 
districts where clover and lucerne are cultivated, is analogous with, 
that of the preceding Departments, in that the characteristic im- 
purities are the same. 

Conclusions. — The adventitious plants characteristic of tlic 
South are, in general, identical with those which liavc been jiointexi 
out formerly,' and the conclusions drawn in 1914 are exactly the 
same to-day. ' 

We will consider as being of southern origin the clovers and 
lucernes containing,, say, all the four following species : i. Coro- 
nilla scorpioides, 2. Helminthia echioides, 3. Centaurea solstitialis, 
4. small stones of Rubus sp. or, in the absence of Coronilla scor- 
pioides, species 2 and 3, on condition that we find considerable quan- 
tities of their fruits in the samples to be examined. 

The following species : TrifoUum stellatum and Trifolium augu- 
stifoUum, Bonjeania recta, Bromus rubens and Bromus madritemis, 
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Hedypnois polymorpha, supply interesting information, • but are not 
at all necessary to certify tliat a clover or a lucerne conies from 
the South, if, amongst its impurities, the sample contains some 
seeds of Coronilla scorpioides, or in its absence, considerable quan- 
tities of seeds of Helminthia and Centaurea sohtitialis. 

Complementary information which may be take into account, 
is given by the presence of Rubiis storms and the remains of shells 
of Helix variahilis. 


I will terminate this series of studies the following mem- 
orandum, the result of investigations carried out during the sum- 
mer and autumn of 1923. 

On the presence of Trifolmm supinum Savi, in France. 

Historic. — There was repeatedly pointed out, during the course 
of the last century, the appearance in France of an Italian leguminous 
plant: Trifolium supinum Savi, of wHcli the nearest areas to our 
countiy are southern and central Italy. But, the most recent 
general French floras, namely, Flore de Roity, of TAbbe Coste, 
and the flora in course of publication by Gaston Bonnier, make 
no mention of this plant. Trifolium s^ipinum, therefore, does 
not exist officially in the floras of our country. 

het us now study the local floras: Trifolium supinum is 
mentioned for the first time, at least to my knowledge, in 1915 
by A. P. DE Dandolee at Port Juvenal near Montpellier (i). Then 
at the same place by Deeieee (2) in 1826-29. Mentioned again in 
1828 in the second edition of the Botanicon GalUcum in the neigh- 
bourhood of Ninies and Montpellier (3). 

In succession, A. Muted (1834) in his Flore Frangaise (4) men- 
tions the plant at Port Juvenal and at Nimes : Touchy (1835), 
DuNxTE (1841), Grenier and Godron (1848) Flore de France, Gobron 
’(1854) Flora Juvenalis, Toucky (1863) mention Trifolium supinum 
iq. the same locality (5-6-7-8-9-10). 

In other districts, the history of the appearances of the plant 
is as follows : 

Grenier in 1857 {Florule exotique des environs de Marseille) 
mentions the presence of th^ plant at Catalans and Belle de Mai, 
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wliere it liad 130611 found by MM. BeaisE and Roux (11-12). These 
last two mention it again in 1858 at Marseilles. These areas no 
longer exist to-day. 

hater, in 1882, de Fontvert and Achintre, in their Catalo- 
gue des Plantes vasculaires des environ d'Aix en Provence (15) iiieii- 
tion that they found Trifolium supmum at the edge of a field at 
la Piolitie ; mentioned again the following year by Saint-IvAGOR 
in his Catalogue des plantes vasculaires de la vallee du Rhone (16). 

Outside the preceding districts, Tri folium supmum has been 
mentioned by de Martrin-Donos (14) in 1864, in the Florule du 
Tam, in the neighbourhood of Castres, and has not been seen again 
since. The existence of this clover is found again, mentioned in 
the Catalogue des plantes de Provence (17) by ShxjtteeworTH, HxjET, 
Jacquin and Henry (1889) at Antibes (Thuret), Toulon (Au- 
zende), Marseilles (Roux and Beaize), an indication which is pro- 
bably no other than that given by these authors in 1858. 

hater, Burnat (18), in his Flore des Alpes Maritimes (1896), 
mentions that the Trifolium supinum of the ThurET herbarium, 
gathered at Antibes, has been introduced, with other clovers, into 
the Department of Var. 

het us add, moreover, that the most recent work of Aebert 
(19) Catalogue des plantes du Var (1908) neither mentions the plant 
at Tculon nor in any other locality in this department, Finally, 
M. A. R^gnier (20), in his Flore phanerogamique des Bouchesuhi- 
RJidne (1910), mentions solely the district of la Pioline, indicated 
above, a district which, moreover, has long ceased to exist. 

On tlie other hand, M. hECOM;TE, Professor at the .Museinii 
dllistoire Naturellc, having placed at iny disposal tlie lierbriritiiri 
of adventitious plants, I found there several vSamples of Trifolimn 
supinum, gathered at the following stations : Port Jiivenah 
QUiEN (1845) ; Port Juvenal, Godron (1853) ; ha P^elle de Mai 

— in the crops — Beaize and Roux (1856) ; vSaiiit Troiic ~ in mins 

— Beaize and Roux (1857) ; hes Olives, — in a field — II. Roux 
(i860), districts situated near Marseilles or even on the threshold 
of tliis city. 

Thuret lierbarium : Meadows sown with the sweepings of hay- 
lofts, coming from Grasse (May 1863). 

Cheverny (hoir-et-Cher) (1871), along the walls of the park, 
in'dication drawn from the herbarium of M. FrancheI' (1882). 

' , Finally, ^ the most recent information comes from the district 
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of Marseilles, where a botanist, M. Bi,anc, lias met with a clover 
on the thrashing floor of the '' ha Panline '' mill at ha Valentine 
oil the nth June 1916, and has not 'seen it again since (9). 

Ill short, the TrifoUum supmum Savi, introduced from time 
to time with foreign wool or seeds, has only been , met with ca- 
sually, in a sporadic state, especially in Provence, and has never 
been seen again in the districts where it was reported, except when 
re-introdncted. 

Necessity of an enquiry on the spot. — Such was the 
state of the question when the attention of the Station d'Essais 
de Semences was drawn to this plant by the following facts : A 
certain number. of French merchants, having sent to Switzerland 
samples of purple clover seeds, found the authenticity of the origin 
of their seeds contested, owing to the presence, amongst the natural 
impurities of these seeds, of seeds of Trifolium supinum. bet us 
add that, on verification, the presence of Trifolmm supinuni in the 
suspected 'seeds was absolutel}^ certain. 

The following facts may now be mentioned : For some years 
past we have found coming into France enormous quantities of 
clover and lucerne seed of Italian origin. 

To what requirements does this arrival in France of such quan- 
tities of seed correspond ? 

We find ourselves met with two alternatives : Either, these 
seeds, owing to the change of the moment (10) and to meet the 
demand, have been bought at a relatively low price, with the sole 
object of selHng them again, pure or mixed with the seeds of our 
own countr3q as French seeds, at a much higher price ; or, they 
have served to form clover fields or lucerne fields intended for the 
production of seed. 

In tills latter case, it could happen that seeds of Trifolium 
supinum mi^ht be found in the seeds harvested on our territory ; 
and it might happen, as has already occurred, that tins impurity 
would have spread, and persisted in some favourable spots. In 
this case, seeds really French might be wrongly considered to be 
Italian. The question being of great importance, it was fitting 
to collect all the information likely to throw light on it, and to be- 
gin by going to the place, particularly the south-west, to travel 
through the following Departments : Vaueliise, Bouches-du-Rh6ne, 
Var, ^Alpes Maritimes, , Basses-Alpes and Haiites-Alpes,' in order 
to -seek the plant in the districts" where is has formerly been men- 
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tioiied ; tlieii, in a general way, in tlie existing crops of crimson 
clover. 

Tills joiitiie}" for study wa.s nndertakeii at tlie l)c\giniiiiig of 
July, and was prolonged into September. I will not dwcli, on tlie 
niarclies and coiinter-“iiiarclies necessitated b}'’" plant-collectiiig made 
witli a fixed object, and extended over five Departments, often 
iinder unpleasant conditions as regards temjDcratiire. Tlie result 
alone is of importance. 

In all tlie districts wliere the presence of Trijolium supi-niim 
had been indicated, I found it iinpovssible to find the least trace 
of the iilaiit. 

AiiioiigvSt all the plant collections made in the districts wliere 
clover and Itierne are cultivated, I never once found it. 

CoNCi,usiONS. — This aiimtal plant may have ap])eared some- 
times as a botanical rarity, but lias ii'Cver persisted, and in any 
case lias never been^ sufficiently abundant to constitute by its seeds 
a natural impurity of cultivated French clovers. 

The negative results of these researches have been coiilinned 
by information which has been supplied to me by some regional 
botanists of the highest authority. All, including iiiyself, arc tin- 
aninioiis in considering Tri folium supimmi to be a fugitive species, 
very rare, and the appearance of wliicli can never constitute any- 
thing but an accidental occurrence. 

We are therefore induced to say that a clover cultivated on 
our soil never contains seeds of Trifolmm supimmi amongst its 
natural ini}) u rit ies . 

In order to be absolutely sure I asked the Directors of the Agri- 
cultural Administrations of the J.)epattmeiits which I visited, to 
have sent to me samples of authentic origin, from, wliieli we could 
ascertain wlietlier, after all, there ■ might not be found some isotattnl 
seeds of this plant. This was a supplementary precaution. I 
received a certain number of these samples, and in noiie of tlican 
have I found the presence of this impurity, nor of Medysarum 
coronarimn, the seeds of which, are so abundant in Italian 
clovers. 

Such are the examples which I have chosen, lliey enable us 
,to^ see the great practical importance and magnitude which ciuest- 
ions of origin sometimes assume, and also show the scientific 
interest which is attached to the solution of similar problems. vSys- 
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tematization, geology, and botanical geography play a most im- 
portant part here, and are the surest guides to depend upon, with 
the certainty of reaching the object which it was proposed to attain. 


horns Francois, 

Docloy of Science, Chief of Lahoralory of the Station d’Essais de Sentences, 

Paris. 


NOTES. 


(1) The seeds of the end and 3rd groups conslilule a whole which ds olden designated 
by the term “ foreign seeds ”, that is to say, not beloiigiiig to the s])cdes forming the lot to 
be examined. 

(2) Such is the commercial denomination of this wheat, which, in reality, docs not cor- 
respond to a single type, but is formed by a mixture of several varieties. 

(3) Nathaniel, lyORD Eritton, Ph. D; and Hoa. Addison Brown. An illustrated 
Flora of the Northern United States, Cana<la, and the British possessions, from Newfound- 
land to the parallel of the Southern Boundary of Virginia, and from the Atlantic Ocean w’est- 
■ward to the 102 meridian. Vol III, 1898 (Appendix). 

(4) Ibidem, Vol. Ill, (1898). 

(5) Including Algeria and Tunis. 

(6) See also the classiii cation of Messrs. Denaiff and Sirodot ; Oats. 

(7) Correspondents; iMM. d’Alverny, Charrier, ChAteau, Abbe Coste, Bouteau, 
Burnand, Felix, Hannezo, Abbe Hervier, Abbe Hy. de Kerser, I^aurent, Be Gen- 

DRE, DE BITARDIERE, M! MOREL, PASCAUD. 

(8) The figures between refer to the table annexed to this memorandum. 

(9) Correspondents : AOI. Arbest, Belle, Cabanas, Abbe Coste, Baoan, Abbe Dol- 
»LVB, Duffour, G^vlinat, Germivn, Jean, Uemee, Marty. 

(10) Year 1923 and preceding. 
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1877. BamoTTE. Prodrome de la Flore du Plateau Central. 

1883. Gustave BVere, and PIp:ribaui), I^'rere, Flore d Auvergne. 
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1885. PranchET, Flore du Loire-et-Cher. 
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(In this case it is only a question of the particulars given in the Floras). 


16 — Agr. ingl. 
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Localities. 

1915. I. Mentioned by Sai^ZMAN, according to A. DE CandoeeK oi: I^ort 
Juvenal. 

1827-29. 2. Mentioned by DeeieEE at Port Juvenal. 

182S. 3, Boianicon gallicum seu synopsis plantarum in Flora gallica desr-rip* 
tavum. Editio seconda ex lierbaris et scbedio candollianis propriivSC|ue 
digestuni a J. 

Deny (1828). Tlie plant is mentioned in tlie neigliboiiiiiood of 
Nimes and Montpellier. 

1834. 4. A. MuTuee, Flore fvangaise. Port Juvenal, Nimes. 

I S3 5. 5, TouaiY. Port Juvenal. 

1 84 1. 6. Dunae, Port Juvenal. 

1848. 7, Grenier and Godron, Flore de France, mention T. supimim amongst 
the species excluded, Plant introduced at Port Juvenal near Mont- 
peEier. 

1851. 8. Godron. Port Juvenal. 

1851. 9. Touchy. Id. 

1854. 10. Godron, Flora Jiwenalis et migration des vegHaux. Port Juveiml. 

1857. II. Grenier, Florule exotiqne des environs de Mavseille. Mentions tlie 
plant in the crops at Catalans, at Ta Belle de Mai. 

1858. 12. Beaize and Roux. Marseilles. 

1863. 13. Touchy, Port Juvenal. 

1864. 14. MarTrin-Donos de : Florule du Tarn, neighbourhood of Castres 
a Fitelle (Vallette). 

1882. 15. PoNTVERT, de, and Achintre: Catal. des piantes vasculaires des 
environs d’Aix, on the border of a field at Ta Pioline. 

1883. 16. SainT-Tagor : Catal. des plants vasculaires de la valUe du Rhone; 
repetition of the preceding indication. 

1S89. 17. vShu1Teb:worTh, Huet, Jacchin and Honey : Catal. des piantes 
de Provence. Antibes (Thurkt), Toulon (Auzende), MarseillCvS (Roux 
and Beaizb:). 

1896. 18, Burnat : Flore des Alpes-Mariiimes. The T. supinum of tlie 
Thurkt herbarium, gathered at Antibes, was, with other species of 
Trifolium, introduced into the Var. 

1908, 19. AebkrT : Catal. des piantes du Var (Neant). 

1910. 20. Rjb^GNIER, a.: Idore phanirogamiqus des BottrcJies-du-Rhane : re- 
produces the indication given by de FonTvert and Aciiintrie 

1912. 21. Theeeung, a,: Flore adventice de Montpellier. A certain num- 
ber of indications extracted from tliis work are given a,bove in the 
order of their date. — Condoeee deA. P., (1815), DEEirxE (1:827-29), 
Touchy (1835-51-63), Dunae (1841), Godron {1851), Beaize and 
Roux (1851). 



INTERNATIONAI, SHED THS^KG ASSOCIA 1 ?ION 


1163 


INVESTIGATION IN REGARD TO WEED SEEDS FOUND 
AMONG THE SEEDS OF ARGENTINA, WITH REFERENCE 
TO THEIR ORIGIN AND DISTRIBUTION IN THE PRO» 
DUGING DISTRICTS OF ARGENTINA. 


Owing to the numerous analyses carried out during a period 
of more than twenty years it was possible to determine the weed 
seeds which usually accompany our cultivated seeds such as lucerne, 
flax, wheat, barley, oats, rice, canary seed, grass seed, etc. 

lyUceme takes the first place among these seeds on account 
of the variety of the weed seeds contained in it, of native as well 
as of foreign origin, depending upon the seasons and the countries 
from which the seeds are imported. Argentina can be divided into 
two large zones of these weed seeds, for instance, the irrigated and 
the unirrigated areas, with their various sub-zones or regions. 


I. Zone oh irrigated hand. 

1. The National Territory of " Chubut. 

2. The National Territory of '' Rio Negro. ” 

3. The Province of “ Mendoza '' and the National Territory 
of Neuquen. '' 

4. The Province of San Juan. '' 

The first three areas produce more seed than local consumption 
requires, the surplus being sent to Buenos Ayres where it is sold to 
districts not producing lucerne seed, and if free from Cuscuta, is 
exported to other countries. The fourth area only produces enough 
seed for its own requirements, with the exception of San Juan, the 
seed of which is frequently sent to Rosarion de Santa Pe, to be sold 
there for sowing in the Province of Santa P'e. 

As all the seeds of these areas originate in irrigated districts 
it is easy to understand that many weed seeds are to be found among 
the seed coming from the South as well as among those from the 
North. Others indicate perfectly the region of origin and must, 
therefore, be considered as indicator-seeds for determination of the 
place of origin. 
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(i) 1 / 11 c e r 11 e weed seeds from C Ii 11 b n t. Tlie 
indicator-seeds of this region are marked with 


Anoda Iriangularis (Willd.) 

Brassica nigra Koch/'^' 

Car ex sororia, Ktli,*^' 

Cirsmm lanceolakim Scop. 

Cusouta cMlensis Ker. 

(Probably imported from Chile) 
Grindolia hrachystofhana Grisb. 
Ltmila fatagonica Speg.* 

Melilotus parvijlorus Desf. 

Polygonus campestre biiik. 

)> chilense Meisii. 


(isolated seeds), 

(ill moderate quantities) 

( )) » )) ) 

( » small )) ) 

( » ) 

(isolated seeds). 

(isolated seeds) 

(in moderate quantities) 
(in small quantities) 

(in large quantities) 


tity). 


(characteristic of Chubut when present in a very large quan- 


(2)lvucerne weed seeds from Rio Negro. The 
indicator-seeds of tliis region are marked with 


Cassia aphylla Grisb. 

(in 

small 

quantities) 

Cuscnta cMlensis Kor. 

(» 

» 


)) 

) 

Cusc^da racemosa Mart. 

(» 

)) 


)) 

) 

Cirsmm lanceolatum Scop. 

(» 

)) 


)) 

) 

Melilotus parviflorus Desf. 

(» 

large 


» 

) 

Polygonum campestre Dnik. 

(>> 

small 


)) 

) 

Polygonum cMlense Moisn. 

(» 

)> 


)) 

) 

Rumex mageUanicus Grisb. 

{» 

)> 


)) 

) 

Sphaceh hastata Grisb. 

(» 



5) 

) 

Suaedct dimricata^ Moq. sometimes, then 

in 

large 

quantities. 

(3)Tucerne weed seeds fr 

0 ni 

M e 

n d 

0 z a 

a n d 

N e u q u e n. The seeds from Neuquen ! 

have, so i 

Ear, 

been 

L fairly 

free of weeds. 






Amaranthm clorostachys Willd, 

(in 

small 

quantities) 

Chenopodium Mrcinum Schrad. 

(» 

» 


)) 

) 

Chenopodium murale L. 

(» 

)) 


)) 

) 


(These three seeds are also frequently to be found among the 
seeds of undrrigated lands). . 
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Cuscuta mc&mosa Mart. 

(in 

large quantities) 

» chilense Ker. 

(-> 

small 

» 

) 

Lactuca Scariola L. 

( » 

)) 

)) 

) 

Melilotm farviflorus Desf. 

(» 

large 

» 

) 

Nicandra physaloides Gartn.* 

(» 

small 

» 

) 

Panicum colonum 1^.* very frequent 

(» 

)) 

» 

) 

Polygonum chilense Meisn. 

(» 

)) 

)) 

) 

Rumex conglomeratus Murr. 

(» 

)) 

)) 

) 

» magellanicus Grisb. 

(» 

» 

)) 

) 

)) fulcher 'L,. 

(» 

)) 

» 

) 

Setaria imherUs Roem. 

(» 

)) 

)) 

) 

Setaria leiantha Hack* 

(» 

moderate 

)) 

) 

Sphacola hastata Grisb. 

{» 

small 

)) 

) 

(4)IvUcerne weed seeds from 

San J ua 

n, 

part 

of San I/onis, the North of 

Corboda, Ta 

Rioja, 

Catamarca, Santiago del 

Ester 0, Tucuman, 

Salta, Jujuy. The indicator-seeds of the region are 

marked 

with a^. 





Anoda triangularia (Willd) DC 

(in 

small quantities) 

Bidens leucanthus Willd* 

(» 

» 

» 

) 

Bidens scaliosoides, N. et Arn.* 

(» 

» 

» 

) 

Chenopodium opulifoUum Schrad. 

(» 

» 

» 

) 

Cuscuta chilensis Ker. 

(» 

moderate 

» 

) 

» racemosa Mart. 

(» 

large 

)) 

) 

Lippia modiflora Rich.* 

(» 

small 

» 

) 

Melilotus parviflorus Desf. 

(» 

large 

» 

) 

Modiola lateritia (Hock.) Schm.* 

(» 

small 

» 

) 

Modiola malvi folia Grisb.* 

(» 

» 

» 

) 

Paspalum plicatulum Michx.* 

(» 

» 

» 

) 

Schkuhria Bonariensis L.* 

(» 

)) 

)) 

) 

Sida rhombifolia L.* 

(=> 

)) 

)) 

) 

Sphacele hastata Grisb. 

(» 

» 

)) 

) 

II. Zone op xjiotrrigated panes. 



(i) The South of the Province of Buenos Ayres and the South 

of the General Pampas. 





( 2 ) The West of the Province of Buenos Ayres, the North of 

the Central Pampas and the South of 

the 

Province of 

Cordoba. 
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lyucerne seed from the unirrigated lands is generally preferred 
both for home sowing and export. 

These two areas differ but little as regards the quantity of weed 
^ seeds, but the seed of the South is usually purer than that of the 
West. Moreover, the latter has a larger variety of weed seeds. Na- 
turally many of these seeds are also to be found among the seeds 
from the irrigated lands, but then, as a rule, as isolated grains, where- 
as among the seeds of unirrigated lands they are generally present 
in large quantities. Others, on the contrary, show by their charac- 
teristics that the seed originates in nnirrigated lands. 

Weed seeds which are frequently present 
in larger quantities among lucerne seed of 
the vSouthern area, although they are also 
to be found among the seed of the Western 
area. 

Atriplex p amp arum Spg. (in large quantities) 

Centaurus solstitialis T. ( » » » ) 

(Imported from Italy, this plant has spread to such an extent 
that it has almost become a plague). 


Cirsium lanceolatum Scop, often but 
Fumana capreolata T. 

» offlcinalis 1^. 

Melilotus parviflorus Desf. 

Polygonum cMlense Meisn. 

Rynchosia Senna Gil. 

» texana Grisb. 

Rumex magellanicm Grisb, 

Setaria iialica P. B. 

Solammi maritimum Mey, 

Cuscuta cMlensis Ker, 

)) racemosa Mffrt. 

» Trifolii Babingt. 


(in small quantities) 

( » moderate » ) 

( » )) » ) 

( » » )) ) 

( » » ^ ) 

( isolated » ) 

( » » ) 

(in moderate quantities) 
( » )) )) ) 

( )) » ^^ ) 

( » small )> ) 

( » )) )) ) 

( » )) » ) 


I^ucerne weed seeds from the West, from 
Buenos Ayres, the Northern and Central P am- 
pas and the South of Cordoba. — (Pampas formation, 
continental climate). The indicator-seeds are marked with a*. 

Amaranihus clorostachys WiUd. (often in moderate, but sometimes 
(in large quantities) 
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Ambrosia tenui folia Spr.*^ sometimes and then (in large 

quantities) 

Anthemis Cotula I/. 

( » small 

» 


Ammi Visnaga (I^.) Lmk.* often 

( )) moderate 

» 

) 

Brassica campestris h.* 

( )) small 

)) 

) 

Bfomus unioloides H.B.K. 

( » )) 

» 

) 

Cenchrus tribuloides 

( )) » 

» 

) 

Centaurea melitensis Iv. 

( » )) 

» 

) 

» calcitropa 

( )) » 

» 

) 

» solstitialis 

( )) » 

)) 

) 

Chenopodium album ly. 

( » moderate 

» 

) 

» ambrisioides h. very often 

( )) large 

)) 

) 

)) hircinum Schrad. 

( )> » 


) 

» murale 

( » » 

» 

) 

Cuscuta racemosa Bart. 

( » moderate 

)) 

) 

)) chilensis Ker. 

( » small 

» 

) 

» Trifolii Babingt. 

( » » 

» 

) 

Cyperus paniceus Boek. 

( » » 


) 

Digitaria sanguinalis Scop. 

( » large 

» 

) 

Eleusine indica ly. var. tristachya^) 

( » small 

)) 

) 

Euxolus muricatus Gil. 

( » » 

» 

) 

Hordeum halophilum Grisb. 

( » » 

» 

) 

Lepidium puhescens Desv. often 

( » moderate 

» 

) 

Lythrum hyssopifolia sometimes 

( » small 

)> 

) 

Melilohis parviflorus Desv. » 

( » moderate 

» 

) 

Onopordon arabicum B-*) » 

( » small 

» 

) 

Oryzopsis ovata (Tr. et Rup.) Speg.*) 

( » » 

)) 

) 

Oryzopsis tub&rculata (Desv.) Speg.’*') 

( » » 

)) 

) 

Panicum Bergi Arechev,*) 

( » moderate 

» 

) 

Paspalum^^vaginatum Swrtz. 

( » small 

» 

) 

Panicum capillar e B."^) 

( )),.# » 

)> 

) 

Physalis viscosa B. 

( » » , 

» 

) 

Phalaris intermedia Bose*) 

( » moderate 

)) 

) 

Plantago patagonica Jack. var. typica 




Speg.*) indicator-seed of the Pampas 




often 

( » )) 

» 

) 

Polygonum convolvulus B. sometimes 

( » » 

» 

) 

Roubieva muUifiora Moq. 

( 

» 

) 

Rumex conglomeratus Mnrr. often 

( » # 


) 

Rumex crispus B. » 

( 


) 

Rumex obtusifolius B. 

( » » 

» 

) 
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Rumex magellanicus Grisb. often 

(in 

moderate 

qtia^ 

atities) 

Rumex pulcher R. » 

(» 

)) 

» 

) 

Setaria imberbis Roem. » 

(>' 

)) 

)) 

) 

Sisymbrium columnae Jacq. 

{» 

small 

)) 

) 

Siipa hyalifia Nees ; 

{>' 

)) 

)) 

) 

Stipa setigera PrsL var. [pusilla"^) often 

(» 

moderate 

)) 

) 

sup a tenuissifyi-a Tr. 

(» 

)) 

)) 

) 

Verbena gracilescens Cham^) 

(» 

)) 

» 

) 

In addition, seeds imported for reproduction purposes : 


Cichorium Intybus I/, sometimes 


(in small 

quantities) 

Cynodon Dactylon Pers. » 


( )) » 


» ) 

Plantago lanceolata R. » 


( » » 


» ) 

Although these three plants have ; 

Spread to such 

an 

extent 


that Cynodon Dactylon may already bee onsidered as a plague of the 
lucerne fields, their seeds are only found sometimes and in small 
quantities among the seeds of lucerne. 

When the indicator-seeds above mentioned are present in large 
quantities it is a sure proof that they originate from unirrigated 
lands. 

Summary: lyucerne seed froms irrigated lands, which comes 
on the market usually contains the following seeds in large quantities : 

Melilotus farvifloms Desf., Polygomim chihnse Meisn., Rumex 
magellanicus Grisb., S%ia&da divarioata Hoq. 

In small quantities : Brassica nigra Koch., Car ex sororia Kth. 
Cassia aphylla Grisb,, Grindelia brachystephana Grisb., Panictm 
colonum Sphacele hastata Grisb. 

Iii addition, in many cases : 

Cuscuta racemosa Mart., Cusmta chilensis Ker. ^ 

I^ucerne seeds from unirrigated areas usually contain the fol- 
lowing seeds : 

In large quantities : Amaranthus derostachys Willd., Chenopo- 
dium ambrosoiides Iv., Chenopodium hircinum Chenopoditmi 

murale h. 

In smaller quantities : Bromus unioloides H. and K., Centaur ea 
melitensis L., Cirsium lanceolatum Scop,, Fumaria capreolata L., 
Lepidium puhesoens Desv., Lolium muUiflorum I^mk,, Melilotus 
parvifloms 'Dtsi.f^Panicum Bergi Arech., Setaria imberbis Roem; 

Sometimes, in addition: Cuscuta chilensis 'Kti,, Cuscuta race-^ 
mosa Mart., Cuscuta TrifoUi Bab* 
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Tlie table gives the mean values of the coefficients concerned, and 
information as to the quality of the lucerne seed grown in the diffe- 
rent areas and the dissemination of the Casento. These statements 
represent the results of investigations extending over many years. 

Weed seeds of feax. 

Although flax is not so extensively cultivated as lucerne and 
is more limited to the Central Provinces, 3^et the weed seeds con- 
tained in it are somewhat of the same nature. In consequence it 
is not possible to determine by them the place of origin of the flax seed. 

The flax weed seeds are as follows, the most frequent being 
marked with a + : 

Agrostemma Githago T., Amaranthus clorostachys Willd., Ammi 
Visnaga (h.) hnik., Anthemis Cotula T**), Argemone mexicana T., 
Avena fatua T-, Bromus unioloides H. and H., Camelina dentata 
Pers., Chenopodium Mrciimm Schrad., Chenopodium murale h., Cen- 
taur ea melitensis T., Convolvulus arvensis T., Datura Stramonium T., 
Echium violaceum T-, Galphinia brasiliensis Juss., Lepidium pu- 
bescens Desv., Lithospermum arvense ly., Lolium mtiltiflonim Lmk., 
Lolium temulentum ly., Melilotus parviflorus Desf., Panicum Bergi 
Arech., Phalaria canariensis L., Phalaris intermedia Bose.*, Po- 
lygonum chilense Meisn., Polygonum Convolvulus ly,*, Raphanus sa- 
tivus h., Rapistrum rugosum All., Rumex sp., Setaria imberbis Roem,, 
Silyhum Marianum Gaertn.,, Vaccaria segetalis (Nock) Garcke, Avena 
sativa T., Brassica campestris ly., Bromus unioloides H. and K. 

Weed seeds of wheat. 

The place of origin of wheat is, like flax, not to be determined 
by the weed seeds, as these are more or less alike in all the wheat 
areas. At most it can be said that in the Central and northern 
provinces Lolium temulentum ly. and Hordeum vulgare T. are pre- 
sent in large quantities, whereas in the South, Agrostemma Githago ly. 
predominates. The same can be said of the Province of Entre- 
Rios, in which the seed of the Eastern districts on the Rio Uruguay, 
show more Agrostemma Githago U., Vaccaria segetalis (Neck.) Gar- 
cke and also Galphinia brasiliensis Jass, whereas in those of the 
Western districts on the Rio Parani larger quantities of Lolium 
temulentum E., Polygonum Convolvulus E. and Calepina Corvini 
Dess, are' present. 
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Tlie following are tlie weed seeds of wheat of which those pre- 
sent most frequently and in larger quantities are marked witli a+ : 
Agrostemma Githago Avena fatua Avena hyhnda, Koch., 

Avena scdiva K., Calapina Corvini ])esv., Cynarci cardunc4dus K,, 
EcMum violaceum L-, Calphinia hrasiliensis Jiiss., Hordeuni vulgare 
I/.*, Lithospermum arvensc 1^., Lolium temidentum Melilohis 

parvifloms Desf., Polygonum ConvohmlusE A), Raphanus saMvus 
Rapistmm mgosum All. (not often, but soinetinies in large quan- 
tities), SilyUim Manamim Gartn., Vaccana segelalis (Neck) Garcke, 
Xanihmm italicum Moretti, Xanthhmi spinosum k. 

In the case of other cereals such as barley oats and rye, similar 
weed seeds are found but less frequently and in snialler quantities. 
Oats usually contain much barley, wild-oats and sometimes seeds 
of Caucalis daucoides k. in moderate quantities. In addition Po- 
lygonum Convolvulus k. and Lolium teimdentum k. are the weed seeds 
found most frequently. 

Weed seeds of rice: 

Much Panicum Cms-galli k. is found in the rice of the Cuyo 
Provinces (Mendoza, San Juan) ; the following seeds are found most 
frequently and in considerable quantities in the rice of the Nor- 
thern Provinces (Tucuman, Salta, Jujuy) : Modiola lateritia (Pleck) 
Schm., Modiola malvi folia Grisb., Sida rhombi folia k‘> in addition, 
Digitaria sanguinalis Scop., Panicum insular e k. Mey, Paspalum 
plicatuhm Mohx,, Polygonum Persicaria k. Panicum Crus-galli 
and Polygonum persicaria k. are probably reproductions of im- 
ported seeds. 

Weed seeds of Canary Seed [Phalaris canariensis k.) : 
Brassica campesiris k., Lolium muUiflorum kmk., Lolium tem-tdm- 
turn k-i Polygonum Convolvulus k-, Silene gallica k. 

Weed seeds of Lolium MuUiflortm kmk. and Bromus unio- 
hides He. and K. 

Of these two grasses, Lolium seed is more largely collected and 
is cultivated as a by-product, and as a cleaning crop for wheat and 
flax. Consequently, it often contains some of the same weeds as 
flax and on the other hand small grains of wheat, Of course such 
seeds as are noticeably different in form, size and weight from the 
seeds of Lolium are excepted. 

Bromus is harvested in a clean condition and is cultivated also 
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as a cleaning crop for wlieat and sometimes also of lucerne. It 
contains but few weeds, in place of whicli however small grains of . 
wheat and isolated seeds of lucerne are to be found, mainly in the 
husks : Medicago denticulata Willd., Medicago niaculata Willd. of 
which the first species predominates. 

Brassica campestns h. is also grows as a cleaning crop of flax, 
hence contains some of the weeds of flax, especially sorrel seed {Ru- 
mex sp.) the separation of which is difficult. 

Tliis concludes the series of the more important agricultural 
seeds grown in Argentina, in regard to their specific weeds. The 
other crops such as, maize, cotton, etc., have either such large 
sized seeds that they do not contain weed seeds, or are grown to 
such a small extent, that they are not important. 

Walter von Petery, 

Director of the Seed Laboratory of the Ar- 
gentine Ministry of Agriculture, Buenos 
Aires. 
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It is of eottrse tinclerstood that these data pcBsess only relative value, as giving approximately the characteristics of the seeds of the 
different regions. It is only by means of an investigation, if pc^sible of a number of samples, representing as nearly as may be the total 
production, that it is possible to deter mine the eia^ct arefiicients of the seeds, beyond challenge. 
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Abstracts and Literature. 

Uniformity in Seed Testing Reports. 

Anebrson, T. (Director, Seed Testing Station, Board of Agriculture, 
Scotland). ) Paper read at the International Seed Testing Congress 1924). (i). 

A proposition is put forward to the effect that seed testing reports 
should be based on terms of percentage of pure germinating seed and per- 
centage of impurities, and that the figures of germination should be 
suppressed. 

The need for a uniform method of expressing results of analyses of 
seed samples is considered essential for international trade. This should 
enable the cultivator to ascertain the relative intrinsic value of the consign- 
ment of seed and should afford a fairer index of foreign ingredients. 

The author discusses the advantages of such a procedure in detail. 
The proposed report would show the actual percentage weight, as nearly 
as can be calculated of the live seed, in contradistinction to the figure for 
germination which has a certain unreliability. This is considered in re- 
lation to the broken and damaged seeds usually excluded from the germina- 
tion test, which would not affect uniformity of result if expressed in terms 
of pure germinating seed only, and if broken seeds and broken seedlings 
are classified together ; estimation of small seeds and shrivelled or unripe 
seeds, empty glumes, dead seeds and shelled caiy^opses. 

The issue of reports solely on germination or of only partial reports 
of purity or germination is depreciated. 

The suggested form of report, is given as follows : 

Pure germinating seed % 

Hard seeds — 

Broken seeds, broken seedlings — 

Empty glumes — 

Impurities (Foreign ingredients) — 

including : 

Chaff, inert matter . . — 

Weed seeds — 

Useful seeds — 

Adapted for a purity separation only — 

Pure seed — 

excluding : — 

Broken seed . — ^ 

Shrivelled seeds — ; 

Empty glumes — 

Impurities (foreign ingredients) — 

(i) Full report obtainable at His Majesty's Stationary Office, Adastral House, Kingsway, 
Bondou W. C. 2. Price eleven shillings and six pence. 
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incliiding : 

Chaff, inert matter etc 

Weed seeds 

Useful seeds . * . 

Tile Determiniattoii of Moisture in Seeds. 

Bocmionz, y. (Director, Seed Control Institute, Christiania), Tables 2 (i). 

The author draws attention to the exceptional difficulties attached to 
the determination of the moisture content of seeds. The results depend 
largely on the method of preparation of the sample (degree of grinding) ; 
the temperature and the duration of the drying procCvSS. 

The results of several tests carried out at Christiania, are tabulated 
and the following method is proposed as useful in all cases of international 
transactions in seeds. 

{a) For cereals and other large seeds (dry weight of 1000 grains more 
than 10 gm) 5 gm. roughly gromid substance heated for 4 to 5 hours in 
a diyiiig oven at I03<^C. 

{b) For small seeds (dry weight as above) 2 7 ^ whole seeds 
heated as before. 

In both cases parallel determinations are important. 

The importance of air tight receptacles for samples is emphasized. 

In the discussion following this paper, VoiGT (Hamburg) stated that 
in Germany for certain seeds, a temperature of gS^C. was used and for 
others 1030C. The seeds were put in a cold oven and heated to the required 
temperature. 

Should not reports on the purity of seeds indicate the percentage 
by weight of weed seeds and the names of those most plentiful 
in the samples analysed, and what species are to be described 
as weeds ? 

Bitssard. Ia'oiu Assistant Director, Seed Testing vStation, li^a.ris (]). 

In discussing the true interpretation of grade, and tlie confusion 
frequently caused amongst growers and seedsmen, it is consi,dered advisable 
that Seed Testing Stations should adopt tlxc simple formula : 

Grade — ^ germinating power 

100 

The percentage of weed seeds can be determined by taking the total 
'of all kinds when the percentage of each kind is less than 0.30 per cent, 
small seeds and 0.5 per cent, large seeds and in other cases by taking 
the separate percentage. 

As regards the species to be considered as weeds, a questionnaire has 

(1) Full report abtaiiiaWc at HiK Majesty VSPitiomiry Office, Atlasln IIouhc, Kiitgsway, 
Rondoii W. C* 3. Price eleven slrilliugs and .six pence. ■ 
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resulted in listing the following species as the most abundant in North 
and Central Europe and these consequently should always be named in 
future reports. 

Sinapis atvensis, Chenopodium album, Plantago lanceolata, Rtimex 
Acetosella, Daums oarota, Sheradia arvensis, Centaurea Cyamis, Stellaria 
media, Bmnella vulgaris. Ranunculus sp., Vida sp., Galiumj sp. 

Others less common, and limited only to certain areas but of undoubted 
importance, e. g. Dodder( Cuscuta sp.) should most decidedly be included 
in the reports of these districts. 

The question of extraneous plants is discussed in relation to Seed Im- 
portation Acts and the advisability of stating with precision the proportion 
of extraneous seeds (useful or weeds) estimated as present in appreciable 
quantities in a sample of seed. 

A suggestion was made in the discussion following the paper that each 
county submit to the International Seed Testing Association a list of the 
noxious weeds in which it is specially interested. 

Report of the Dodder Committee. 

Dbgen, A, VON. Director, Royal Hungarian Seed Control Station, Budapest. 

The report of investigations made by the dodder (Cuscuta) Committee 
appointed at the Copenhagen Congress with a view to the determination, 
at present only in Europe, of the bounds within which the dodder plant 
produces its noxious effects. A clear distinction is drawn between the 
large seeded dodder (Cuscuta racemosa) and that of the common dodder 
(C. Tfifolii). 

The importance of climatic conditions in connection with dodder pro- 
duction is evident, and the consequent danger attached to imported seeds 
infected with dodder. Immunity to dodder infection appears to be con- 
fined to low altitudes, and in higher altitudes in northern regions of Europe 
the plants fail to become acclimatized and disappear after a short period. 
According to the reports received from Switzerland, only the C. Trifolii 
is found on the north side of the Alps and the effect is injurious only when 
the rainfall is limited to looo mm. In wet years the damage is negligible. 
C. racemosa is scarce and C. arvensis has not been reported. 

As regards the boundary of dodder growth reported in other countries, 
the connection between growth and rainfall is not yet clearly defined, and 
further investigations are proposed on these lines. 

The Work of the Official Seed Testing Station for England and Wales. 

EasTham, a. Chief Officer, Official Seed Testing Station, Cambridge (i). 

The work of the Official Seed Testing Station for England and Wales 
is discussed under four headings : — 

(i) Testing for trade purposes ; (2) testing for samples taken from li- 


(i) Full report obtainable at HisMajesty*s Stationary Office, Adastral House, Kingsway, 
Bondon W. C. 2. Price eleven shillings and six pence. 
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censed private Stations ; (3) testing for control samples taken 1 \\'‘ Inspectors 
in accordance witli the regulations issued under the Seeds Act, ic;)no (4) In- 
vestigation work. 

Aiiioiigst other problems under investigation at tiie present time 
may be mentioned those concerned with: loss of vitalii;)’' in. seeds stored 
under varying conditions ; delayed genniaation witli s[>(a!ial nd'erenoe to 
cereals ; hard seeds and the deterniiiiatiou of tlieir real value wlien pre- 
sent in leguniinotis seeds ; relation between gerniinatioii of I'leas in the 
laborator>^^ and in the field; germination of sainfoin {('hH>lnychLs siUiva), 
with special reference to broken growths ; pliimular growths in grasses. 

The Vitality of Buried Seeds, 

Goss, Iv. (Seed Testing Ivaboratory, .Bureau of Idaiit Industry, U. S. 
Depart, of Agriculture). Jo'imuil oj Research, Vol. XXTX, No. 7, 

pp. 3 p:)“362, 2 figs. Washington, D. C., .1925. 

The depth at which seeds a.re buried has little influence on the pieser- 
vatioii of their vitality. Their power of germination, after burial, on the 
other hand varies according as it is a case of a cultivated ))lant or an in- 
digenous weed. In the former case it is oliserved that tlie seeds, after 
being taken from the ground, no longer germinate whereas tliose of weeds 
survive for a longer period. Among the buried seeds of 107 species of 
the latter, 71 germinated after i year, 61 after 3, 68 after 6 , 69 after XD, 50 
after 16 and 51 after 20 years. 

This investigation is of practical importance because it shows that 
the seeds of the majority of weeds do not perish when ]:>Ionghed in, and 
that therefore the attem2:)t to eliminate weeds in this way is useless ; this 
fact on the other hand, does not indicate that it is useless to bury weeds 
before they seed. The vitality of buried seeds ensures the co\Tu.ing‘ of the 
country with vegetation. A. I'b 

Admixture of Annual Argentine Rye Grass Seed In En^^lis'h and 

Italian Rye Grass Seed. 

Roor:Niroin<:R, Dr. Ik Ittdiemsches Raygra.vS und argent in isclum kaygra-s 
Oestcfreichische landwkLHcIuiltUcJic MafldrjeUmi^, No. 12, March 2(», i<)25, 
p. 2, Vienna, 

When exairiiniiig the seeds of Italian r3^e grass .sent this 3rea:r to the 
Confederacy's Institute for Plant-Culture and Seed-vSelection (formerly : 
Station for Seed Testing ) in Vienna, for valuation, admixtures of 30 to 
35 % of annual Argentine rye grass were found in several samples. The 
author describes the seeds of Argentine rye grass as very similar to those 
of English rye grass, from which they can only be distinguished when 
carefully examined. The Argentine seed is somewhat smaller and flatter. 
An awn is scarcely ever to be found on the outer glumes, as the glumes are 
always very badly damaged by the processes of thrasliiiig and cleaning. 
It is by these tliraslied-off awns and by the form and the colour that the 
small seeds of Argentine rye grass may be distinguished from tliose of the 
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English variety. In doubtful cases, the occurrence of weed seeds almost 
always furnishes a clue to the origin of the variet3^ of 15^0 grass in question. 

On account of its short life and small yield of fodder, which is much 
inferior to the Italian variety, and which only gives one crop, the author 
advises that this seed should not be used and requests all purchasers of 
grass seeds not to buy them without a guarantee of purity, and to 
insist on a public S'^atement to this effect. H. K. 
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Members of the International Seed Testing Association. 

Honorary Members. 

Prof. A. VOUKART, Zurich. 

Sir Lawrence Weavbr, London. 
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of the International Seed Testing Association. 

Dr. A. Akerman, Svalof, Sweden. 

Seed Commissioner G. H. Ceark, Ottawa, Canada. 

State Agricultural Adviser A. I^eofson, Upsaal, Sweden. 

Professor Niesson-BheE, Alc:arp, Sweden. 

Professor W. Joahnnsen, Copenhagen, Denmark, 

Professor B. Lindharu, Lyngby, Denmark. 

Dr. G. H. PethybridgE, London, Bngland. 

Professor P. G. Stapeedon, Aberystwyth, North Wales. 

Dr. F. G. STEBEER, Zurich, Switzerland. 

Dr. L. WiTTMACK, Berlin, Germany. 

Seed Testing Stations. 


Argentine, 

Buenos Ayres: Laboratorio de Control y Analisis de Semillas, CaHe Azo* 
pardo 900. 

Austria. 

Gra^' : Landwirtschaftlich-cheniische Landes Versuchs- und Samenkontroll" 
station, Heinrichsstrasse 47. 

Linz : Laiidwirtschaftlich-chemische Bundevsversuchsanstalt, Promenade 55. 
Wien: Bundesanstalt fur Pffanzenbati und Samenprufung, 11-2, Lagerliaus* 
strasse 174. 


Belgium. 

Louvain : vStatioii de contrdle des sexnences, 4 Hace de rUniversite. 
— Aj*r, in A’ 


1,7 
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Btdgaria, 

Plovdiv : Station d’eSvSais agricole du rayon de Sadovo pres de Plovdiv. 
Roustchoii-k : Station d’essais agricole du rayon d'Obrastzov Tcliiflik pres de 
Roiistchouk, 

Sofia : I/aboratoire de controle de semences, Institut d’ Agriculture de k Fa» 
culte agronomique a Sofia. 

Sofia : vStation dkssals et de controle agricole, Section diikontrole de semences. 
Canada. 

Calgary : Seed Laboratory, Immigration Bldg., Alberta. 

Ottawa: Seed Laboratory, iry Vittoria St., Ontario. 

Quebec City : Seed Laboratory, Carrell Block. 

Toronto : Seed Laboratory, 36 Adelaide St. L., Ontario. 

Winnipeg: Seed Laboratory, 175 Portage Ave. Bast Manitoba. 

Czechoslovakia . 

Brno : Moravky zemsky vyzkunmy iistav zemedelsk^, Oddeleni pro kontrolu 
semen, Kvetna ulice 19. 

Bratislava : Stdtne vyskumnd ustavy zemedelskd, Ustav pro kontrolu semen,, 
Mattiskova 934. 

Kosice : Stdtne vyskumne ustavy zemedelske, Ustav pro kontrolu semen, 
Letna ulice, 

Praha : Semendfska kontrolni stanice, Zemedelskd Rady pro Cechy, Vackv- 
sk 4 nam 47, 

Denmark. 

Kohenhavn : StatsfrokontroILen, Fjords Alle 15. 

Egypt. 

Giza : Seed Testing Station, ITigher School of Agriculture. 

Esthonia. 

Tallinn (Reval) : Die estnische staatliche SamenkontroUstation, Kirikut, 4* 
Finland. 

Helsingfors : Valtion Siementarkastuslaitos, Punanotlconkatu 4, 

France. 

Fmis : Station d^Essais de Semences, 4 Rue Platon. 

Great Britain and Northern Ireland. 

Belfast : Ireland : Seed Testing and Pknt Disease Division, Queen’s University. 
Cambridge : Official Seed Testing Station, National Institute of Agricultural 
Botany, Huntingdon Road. 

Midlothian, Scotland : Seed Testing and Registration Station, East Craigs, 
CorstoipMne. 
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Holland. 

Wageningen : Rijksproefstation voor Zaadcontrole. 

Hungary. 

Budapest: Magy, Kir. Vetomagvizsgalo AHomas, II. Kis-Rokusutca 15. 

Irish Free State. 

Dublin (Ath Cliath) : Seed Testing Station ^Department of Dands and Agri- 
culture), College of Science, Upper Merrion Street. 

Japan. 

Kurashiki : Das Ohara Institut fur landwirtschaftliche Forschungen. ProYinz 
Okayama. 

Latvia. 

Riga : Versuchs- und KontroUstation der DandYirtschaftlichen Fakultat und 
der Dettlandischen Universitat, Pflanzenbau Khbinett. 

Norway. 

Aas : Statens FrokontroHanstalt. 

Bergen: Statens landbrukskjemiscke KontroHstasjon og FrokontroHanstalt, 
Nygaardsgaten 50. , 

Trondhjem : Statens landbrukskjemiske KontroUstasjon og FrokontroHan- 
stalt. 

Poland. 

Krakow : Zaklad rolniczy doswiadczalny Uniwersytetu Jagiellonksiego, 
Dobzowska 24. 

Lwow : Panstwowa Stacja botaniczno-rolnicza, Zyblikiewicza 40. 

Roman : Stacja do^wiadczalna Wielkopolskiej Izby Rolniczej, Dabrowskiego 17* 
Torun: Stacja oceny nasion Pomorskiej, Izby Rolniczej, Szopem 22. 
Warszawa : Stacja kontroli nasion, Krakowkie Przedmiescie 66. 

Russia. 

Leningrade : Station d'Essais de Semences, Jardin Botanique. 

Moscou : Station de Controle des Semences de la Society d’ Agriculture, Smo- 
lensky Boulevard 8. 

Sweden. 

Boras : Frokontrollanstalten, 

Gdvle : Frokontrollanstalten. 

Halmstad: Frokontrollanstalten. 

Hdrnosand : Frokontrollanstalten. 

Jdnkdping: Frokontrollanstalten. 

Kalmar: Frokontrollanstalten. 

Linkdping : Frokontrollanstalten. 

Luted : FrdkontroHanstalten. 
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ImtuI : rYd,kc)iitrollaiiBt,ilteii. 

M olkont : k'lx '>koiitrolli.i.tisialten. 

Skaru : l''rdkoiitr< )I1{ uivStalteii. 

Slock Si mid : Staieiis eeiitraJa Ftokoiittollaiistalteii, 

Tang : k'rdkc)titrollaiivSta,lten. 

Vdsienls : Ih'okoiitroli'Uiskiltcii. 

Urebro : Fj:<.)ko,nttoliaii>staltcn. 

Switzerland. 

Lausanne : Station federaie d'essais de semeiices, Mont Galme. 

OerUkoU'-Zuf ick : vScliweizerisclae landwirtscliaftliche Versuclisaiistalt. 

United States of North America. 

Arkona : Seed Laboratory, Uxperinient Station, Tucson. 

California : Seed Laboratory, State Department of Agriculture, Sacramento. 
Colorado : Colorado Seed Laboratory, Colorado Agricultural Experiment Sta- 
tion, Fort CoMins. 

ConnecticiU : Seed Laboratory, Experiment Station, New Haven. 

Delaware : Seed Laboratory, State Board of Agriculture, Dover. 

Idaho : Seed Laboratory, State Ca.pital, Boise. 

Illinois : Skite of Illinois Departnient of Agriculture, Division of Seed Inspec- 
tion, Springfield. 

Indiana : Seed Laboratory, Experiment sStation, Lafayette. 

Iowa : Seed Laboratory, Iowa State College, Agricultural Experiment Station* 
Ames. 

Kansas : Seed Laboratory, lOxperiment Station, Manliattan. 

Kentucky : Kentucky Agricultural Experiment Station, University of Kentucky, 
Lexington. 

Maine : vSeed Laboratory, Experiment vStation, Orono. 

Maryland : vSeed Labonitory, Exireriment Station, College Park. 

Massachusetts : Seed Laboratory, Experiment vStatiou, Aiuherst. 

M'ichigim : The Seed Laboratory of tlie State Depiirtuicnt ol: Agriculture, 
Iva, using. 

Minnesota : Seed E-iboratoiy, IJniversily Ihirui I')x]>eniiieui vStation, vSt. Pa,uL 
Missouri: Seed lyalroratory, r<)xpenm(,‘ut Station, Coluuibia.. 

Montana : Seed Lal)oi:a,tory, PJx[)erinie:ut Station, liozeuiaii. 

Nebraska: vSeed Iya,1,)ora tory, l)e|)a.rtnierit of Agrh'.ulture, Lincoln. 

Nb'W Hampshire : Seed ]yn.bora,toty, Exiperliueni vStation, Diriiiaiii. 

New Jersey : State vSeed Laboratory, New J etsey Agricultirral ILxpeiinietit Sta- 
tion, New Brunswick N. J. 

New Mexico : Seed Laboratory, Plxperimeut Station, vState College. 

New York : vSeed Laboratory , New York Agricultural l}x]:)erinie!it vShitioii, 
Geneva N. Y. 

North Carolina : Seed Lalroratory, Department of Agriculture, Raleigh . 
North Dakota : Seed Laboratory, Experiment Station, Agricultural College. 
Ohio : Seed Laboratory, Department of Agriculture, Coliunlais, 

Oklahoma : ■ vSeed Laboratory, Board of Agriculture, OklaJiaiiia City. 

'Oregon: Seed Laboratory, Experiment Station, Corviiiliv^. 
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Pemnsylvania : Seed Ivaboratory, Department of Agriculture, Harrisburg. 
So'bith Dakota : Seed laboratory, iSxperiment Station, Brookings. 

Tennessee : Seed baborator}?-. Board of Agriculture, Naslmlle. 

Texas : Seed Laboratory, State Board of Agriculture, Austin. 

Utah : Seed Laboratory, State Crops and Pests Commission, Salt Lake CitiA 
Vermont : Seed Laboratory, Experiment Station, Burlington. 

Virginia : Seed Laboratory, De|)artment of Agriculture, Richmond. 
Washington : vSeed Laboratory, Department of Agriculture, Olympia. 
Washington D, C . : United States Department of Agriculture, Bureau of Plant 
Industry. 

West Virginia : Seed Laboratory, Experiment vStation, Department of Agricul- 
ture, Charleston. 

Wisconsin : Department of Agriculture, Division of Seed and Weed Control, 
Madison. 

Wyoming : Seed Laboratory, Experiment Station, Laramie. 

The names of the countries are all stated in English and in tlie 
corresponding alphabetic order, whereas the names of cities and stations are 
as far as possible quoted in the original language, otherwise in the language 
used by the stations concerned in the correspondance with the Association. 

Several countries, for instance Germany and Italy, are not placed in the 
list, as they have not yet joined the Association. 



SPECIAL ACTIVITIES 

OF THE BUREAU OF AGRICUUTURAL SCIENCE 
OF THE INTERNATIONA!, INSTITUTE 
OF AGRICULTURE 


ENQUIRY ON LOCUST CONTROL- 

LOCUSTS IN TRAO- 

I. 

GENERAL CONSIDERATIONS. 

A good deal of information Las been collected from time to 
time regarding the locusts of UpperTraq. 

I cannot hope to add very much new information to that already 
existing, as all visits to Mosul by agricultural officials, including 
myself, have been paid at the same period of each year. Consequent- 
ly, the study of locusts and their habits has been largely confined to 
the hatching and moulting period. 

In 1923 I was enabled to get a better idea of the locitst quest- 
ion for two reasons : (a) I had previous experience which made 
many aspects of the situation familiar to me ; (b) my period of 
special duty at Mosul was a good deal longer than on the former 
two occasions. 


The Locusts. 

The annual outbreak of locusts during the early part of each year 
has been one of the chief obstacles to progress in the development of 
agriculture in UpperTraq. 

I was deputed to investigate some means of control more eco- 
nomical and effective than those which have been hitherto employed. 
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The locust breeds over a very large area ; 3000 square miles would 
be a mininium estimate of the area in which it can be found. 

Climatic conditions vary considerably between the extreme 
northerly and southerley points in which the locusts breed. This 
results in a good deal of difference between the dates of hatching of 
swarms, according as they are scattered over the country. 

lyocusts hatched south of Shergat are often flying while those 
north of Mosul are stiff in the moulting stages. 

The locusts of Upper Traq are indigenous. A migratory lo- 
cust however visits this part of the country, coming from Uejd at 
intervals of from five to seven years. The locusts are yellow in 
colour, harmless to crops, and are very much liked by Arabs as an 
article of diet. Their local name is Nejdi. 

Natural Enemies of Eocusts. 

The locust of Upper Iraq is fortunate in possessing few natural 
enemies, of which there are two only. One is encountered during 
the moulting stages and the other during the incubation period. 

Sparrows, and a bird known locally as the Abu Sowaida, eat 
great numbers of locusts while they are passing through the moulting 
stages. Unfortunately for the agriculturist these are not in suf&cient 
numbers to reduce the swarms to the extent required in order to 
ensure the immunity of crops from their ravages. 

The other enemy, encountered during the incubation period, 
is cold weather. Thousand of eggs rot from this cause alone annually. 

Bustards feed on the locust during the incubation period, but 
are in such small numbers that few locusts are destroyed by this 
means. 


Ego Collection as a Method of Control. 

A year would not be too long a time in which to investigate the 
possibilities of controlling the increase of locusts by this method. 

The observations recorded under this heading are the results 
of a very brief enquiry. 

Egg collecting is without doubt as efficient a method of control 
as can be employed at present, but it has disadvantages. 

In Upper Iraq it is not possible to control more than the pop- 
ulated and incidentally the cultivated areas by this method. 
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Locusts prefer to deposit eggs in stony and tindiilatiiig comitr}?'^ 
and favour barren land rather than areas covered with vegetation. 
On land of this nature it is their custom to breed thickly in ver}^ 
localised patches, but it constitutes no exception to the rule how- 
ever, if they breed on land which is not of the above description. 

Boys of twelve years of age can collect 2 34 pounds of eggs each 
ill three hours. To make the work attractive it would be necessary 
to pay six annas per 2 % pounds collected, and they would thus 
earn on an average one rupee per day. 

I consider that money allotted for locust work should be spent 
on the collection of eggs, as I am certain that a better result is 
obtained by this method than by any other. 

To work effectively a whole time organisation is required, which 
would endeavour to obtain a definite weight of eggs, gratis, according 
to the status of the Shaikh's concerned, before paying for quantities 
subsequently obtained. 

PLOUGHING ds A Method of Control. 

To plough a breeding ground only is rarely sufficient to destroy 
the eggs turned up to the surface, and only when extremely cold 
weather is experienced afterwards is any appreciable result obtained. 

Eggs can be collected from land after ploughing much more 
quickly and efficiently than by merely digging for them with a fas 

The type of plough and class of animal used locally at present,, 
are stiitable to plough tlie land on which the majority of locusts de- 
posit their eggs. 

A good deal of land was ploughed after January this year (1923) 
in various districts, but where the eggs were not collected afterwards, 
hatching was as numerous as on land which was not touched. 

()l)erations under this heading can of cotirse only be employed 
in the vicinity of cultivated areas. 

The locust which hatches far into the Jasirali will reriiaiii a 
difficult problem for many years, unless it can be attracted to breed 
nearer the populated districts. From my observations this year I 
am inclined to think this can be done to a very great extent. 

Where it is possible to reduce the areas of the breeding grounds 
the control problem will be very much simpler. 

Last year an extensive desert fire btirned every scrap of vegeta- 
tion on the plain between Makhmot' and the Lesser-Zab. 
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This year quite 50 % of the locusts in existence hatched on 
this area, apparently for no other reason than that the land was 
clear of vegetation before they commenced laying eggs. 

It might be well worth while therefore, to watch the area between 
Shergat and Ain Dibs next year and see whether quantities of locusts 
breed there, as this area has been completely burnt up. 

An interesting feature observed this year was that several 
large swarms having escaped the fire, yet seemed to thrive in the 
neighbourhood of small Wadis, where they apparently subsisted on 
nothing but water for the last seven days of the hopper stage. Thus 
I think that their direction is always towards the river during the 
moulting stages, not, as is often supposed, because better herbage is 
obtainable, but because they require water. 

The greatest difficulty and one that wffil always be experienced 
in operations against locusts, is to get local inhabitants interested 
in taking any steps whatsoever, unless their particular crops are 
threatened. This is particularly the case on the Right Bank, where 
people seem to regard any measures attempted against locusts as 
madness, providing that some chance remains in favour of their crops. 

hooking at the case from their point of view, one sees that they 
are to a certain extent justified in showing a lack of interest in the 
problem (a) because there is always a chance that they will not suffer 
on account of locusts ; (b) if they do, prices of grain are so low that 
the question of providing grain for household purposes does not 
present many difficulties. 

Many cultivators this year could not decide whether the cost 
of getting the grain in would leave any margin at all when the pro- 
duce was marketed. 


CONCEUSION. 

I think it fairly safe to assume that all past efforts to control 
the pest, both before and since the occupation, can have had very 
little effect on the ultimate control of the locust. 

Personally I believe that locusts will not increase in the absence 
of control measures, although more may appear in some years 
than in others. 

Any form of direct attack upon hoppers should, I think, be 
discontinued as being both uneconomical and inefficient. At the 
present moment I do not think Government is justified in embark- 
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ing upon any scheme whatsoever, my reason being (a) that the 
cost of eradicating the locust of Upper 'Iraq would certainly incur 
too large a sum. (Always supposing one had sufficient inhabitants 
on which to spend the money). (&) The damage caused by locusts 
would represent but an infinitesimal portion of the sum required 
for their extermination. , 


II. 

REPORT OF ANTI-EOCUST WORK DURING 1923. 

I was deputed to go to Mosul on J anuary 21, 1923, with the object 
of establishing a scheme for controlling the increase of locusts in the 
Mosul area. 

Any schemes in the nature of former efforts to control locusts 
were decided to be economically impossible at the present time. The 
primary object therefore was to investigate the possibilities of new 
methods. 

My first impression on arriving in the Mosul Diwa was the back- 
ward nature of winter crops. Thus I judged that if locusts appeared 
in ordinary numbers at their usual time depredations caused by 
them amongst crops were likely to be much heavier than usual. 

Very heavy weather prevailed at the time of my arrival and 
one could seldom leave the beaten track until the end of February. 

I wanted particularly to collect information regarding egg col- 
lecting, but by tliis time only a few days remained Until the first 
hatching took place. It was therefore impossible to get sufficient 
data to be able to decide whether or not the adoption of this method 
would be justified. 

A fairly comprehensive survey of the areas favoured by locusts 
as breeding grounds during the early part of March indicated that 
locusts were likely to be numerically superior to average years. 

As the crops were so backward, it was therefore more necessary 
to get some scheme of control inaugurated to control the pest this 
year. The protection of standing crops only was especially important 
and I prefer to judge results obtained by that standard only. As 
far as the control of the pest is concerned, I consider results were of 
no value whatever. 

Thd only possible means of control on the spot was the oil at 
Quiyarah, but as no funds had been sanctioned I could do nothing. 
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The divisional authorities expressed their surprise that I had no 
funds. The .Mutasarrif was particularly anxious to get some scheme 
in force and representations made by him succeeded in a sum of 
Rs. 6000 being sanctioned to be spent on control measurse this year. 

The divisional authorities at Mosul were anxious to distribute 
efforts over as wide an area as possible. The programme accordingly 
arranged was to engage five local Momurs for the month of April. 

These were posted, one to each of the following districts : Tel- 
Afar, Tel Kaif , Mosul, Kara-Kosh, Shergat. 

Shergat being the largest and most difficult district to control 
I remained in this area to conduct operations personally as far as 
possible. I was also able to arrange the supply of oil to other 
districts by being always within easy reach of Quiyarash. 

Operations in each District. 

Burning of swarms was commenced at Shergat on a large 
swarm situated close to the outskirts of cultivation on the Hawi 
Shergat. This swarm was completely destroyed and operations were 
then begun on the left bank of the river. 

The extent to which this area was infested far exceeds anything 
previously met with by me. Operations were very successful how- 
ever in keeping hoppers out of the crops until April 22nd. 

After this date it became impossible to keep them out for two 
reasons, {a) because additional supplies of oil were needed and I 
had no more funds, ( 5 ) local cultivators ceased to give any further 
enthusiastic help, on the plea that they did not mind turning out 
for five days, but having worked fourteen with no apparent decrease 
on the advancing swarms, and crops showing no tendency to ripen, 
they concluded that it was no use continuing their efforts to save 
the crops. The subsequent damage to crops was extremely heavy, 
15 to 20 acres of wheat and barley being eaten daily. 

It being impossible to do anything further in this locality I 
commenced working on swarms in the Shura District. 

The swarms here were comparatively small and manageable ; 
at the end of April no crops had been attacked in this district. 

Kara Kosh. — Hoppers in this area were very numerous des- 
pite the fact that 1600 pounds of eggs had been collected and des- 
troyed during February. Swarms were farly concentrated around 
the village of Tawalna. These were burnt as they appeared. 
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I toured the district thoroughly on May gtli and lotli and foimd 
no locusts, nor had damage been done. The praise for this is 
entirely due to the efforts of the Mtidir of Kara Kosli, 

7"ell\aif, — Burning the swarms conmienced on April lotli and 
by May gth 8o ^/'o "the swarms had been killed. 

Verv?’ little damage had been done and the help given by Ooveni- 
ment was much appreciated by the Christian community of this 
district. 

Mosul. — Crops around Hammam Ali suffered very heavily. 
Locusts having bred in crops were a very difficulty proposition in 
this district, as to destroy the locusts meant destroying the crops. 

The Momiir in charge of this area remained north of Mosul for 
the whole month. He suceeded in keeping hoppers out of crops only 
in the very limited area in which he worked. 

T el A far. — By reason of the inaccessibility of this district it was 
not possible to carry out a very extensive programme of work. 

Only one consignment of oil was sent to Tel Afar as the cost 
of transport of one gallon of oil from Quiyarah was more that the 
cost price of the oil. Thus repeated appeal from the Quaimmocam 
for more oil had to be disregarded. Moreover, conditions are very 
similar to those of Shergat. 

The population is scarce and very widely distributed and the 
locust breeds over large and inaccessible areas. 

At the time I left Mosul, Rs. 3700 had been spent, of which 
Rs. 2320 had been spent on oil. The remainder was spent on 
transport and other small incidental expenses. 

Conclusion. 

This year's campaign has been sufficient to convince me of 
two things : (a) that direct attack on the locust cannot be made on 
a sufficiently large scale at the present moment to have any appre- 
ciable effect, because any amount of funds cannot make up for the 
small population ; (b) that no more money should be spent on lo- 
custs unless a proper organisation is formed which would be in exis- 
tence permanently. 

However small such organisation might be, it would do infinitely 
more good than is possible by one individual who goes to Mosul for 
a short period each year. 

It is possible to save a good deal of the crops each year by fighting 
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locusts in the hopjjer stages. It is doubtful however whether the 
amount of good done justifies the cost of carrying out these operations. 

In dealing with the pest it is the extermination of locusts that 
should be aimed at, crops will then be saved as a natural corollary. 

There is a tendency in Mosul to think that as long as Govern- 
ment spends money annually on locusts some good is being done. 
The question is debatable. I maintain that we have by our previous 
activities strengthened local opinion that danger only exists when 
locusts commence hatching. 

Actually, danger is ever present, either in latent or active form 
and the only way of overcoming the apathetic interest shown by 
local villagers at present, is to continually instil this fact into them. 

Thus if one was sufficiently optimistic one could foresee the day 
when the villagers would turn out and collect eggs during the win- 
ter months, with the same enthusiasm that they show when a huge 
swarm of locusts is within a few yards of their finest crop. 

It seems fairly safe to assume that all past efforts have had 
no effect whatever on the ultimate control of the pest. Therefore, 
unless a comprehensive scheme, continued ever a number of years, 
can be sanctioned, I consider that in the best interests of all con- 
cerned the problem should be left entirely alone. 

E. A. Kinch, 

Agric'iUtural Department ^ Baghdad, ’Irdq, 


International Organisation for Locust Control, 

In accordance with the resolution in Art. 3 of the Convention with 
regard to international organisation for locust control, passed in Rome, 
31st October 1920, at the International Institute of Agriculture, a 
special agreement has been made with the countries of North-Equatorial 
Africa, with the same end in view and on the same date. 

Referring to this Agreement the Service de defense des cultures 
d'Algerie charged with collating investigations carried out in Morocco, 
Algeria, Tunis, Tripoli, Egypt, and French West Africa, is drawing up month 
by month, a map of the flights of locusts, of which it regularly transmits 
copies to the countries interested and also to the International Institute 
of Agriculture, which uses them for its own special documentation. 
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Soil Science. 

See R. Part II. Proceedings of the International Society of Soil Science^ 
Abstracts, 

Fertilisers and Manures. 

807. AvailabEity of Nitrogen in Organic Manures. 

Abinaeayana^ Rao K. Journal of Madras Sdutenis" Union, VoL XII, 
No. 12, pp. 443 446, tables 4. Coimbatore, 1924. 

In order to ascertain the availability of nitrogenous plant food mate- 
rial in manurial substances used by the Indian cultivator, the author 
carried out experiments on oil cakes and green manures, the amounts of 
available ammonia, nitrates, and nitrites being estimated at the end of 
4 weeks and 8 weeks, and comparison made with the controls. 

The conclusions drawn were as follows : 

Green Manures. The nitrogen derived from Cassia auriculata is 
not of immediate use to the crops, only 3.33 % of the nitrogen being avail- 
able as nitrate after 8 weeks. 

Pongamia glabra gave 14 % as nitrates, and Calotropis gigantea 
z 8 % ill the same period. 

Oil Cakes. White Castor Cake gave 80 % of its nitrogen in the form 
of nitrates, Black Castor Cake 57 %, Nccn Cake 57 %, and Pugnan Cake 
50 %. Illupai Cake resisted <ali bacterial action during the eight weeks, 
probably owing to the presence of a poivsonous glucoside. W. S. G. 

808. Preparation of Phosphoric Acid : Replacement of Sand by 
Potash Silicates in the Volatilization Process. 

Ross, W. H., MEmUNG, H, I., and Jones, R. M. (Bureau of Schools, 
Washington, B. C,). Industrial and Engineering Chemistry, VoL 16, No, 6, 
pp. 563-566, June 1924. 

The authors partly summarise preceding articles (i) relating to the 
industrial preparation of phosphoric acid by the volatilization process, 

(i) Ross, CABRUTiuiiS and Hehz, Ind. Enf'. Chemistry 9, 26. 1917. 

CaruThbrs and Mbrz » » » 10. 35. 1918. 

Ross and Carruthers » » » 5. 725. 

'Ross, InUf. Cong, Applied Chem, 15. 317. X9X‘2. 

[8®ir-S«>8] 
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and make an interesting comparison between the experimental results 
obtained by this process, and the data theoretically obtained by an appli- 
cation of Nbrnst's theory to the calculation of the temperature for the de- 
composition of calcium phosphate. 

It was found by experiment that if chemically pure tricalcium phosphate 
was heated to isoo^C., with or without the addition of silica, very little loss 
of phosphorus occurred either in an oxidising atmosphere or in one deprived 
of oxygen. When on the other hand the phosphate is mixed with of 
its weight of carbon in a reducing atmosphere at I300<^C., about 45 % of the 
phosphorus present in the mass is volatilized, at I400°C. 96 %, and 
at 15500C. decomposition may be said to be complete. By adding both 
sand and carbon to the phosphate a still more marked effect was obtained 
in the process of volatilization of the phosphorus. When the carbon si- 
lica-phosphate-carbon mixture contains three molecular equivalents of 
calcium to one of silica, at 1300^6, 97 % of the phosphorus is volatilized. 
If the molecular equivalent of silica be increased up to one of calcium to 
one of silica, the percentage of volatilized phosphorus decreases. 

From the theoretically calculated data, based on the various pos- 
sible decomposition reactions of the phosphate, it is shown that silicic 
acid cannot replace in any considerable quantity phosphoric acid at [a 
lower temperature than 2300^6, ; that the phosphate, in the presence of 
silica and carbon, may be decomposed at between 1100 and 13000C, and 
in the presence of carbon alone may be decomposed only at from 1300 
and 14000C, 

From this comparison between the theoretic and experimental 
data which, as is seen, are entirely in agreement, the authors deduce 
that the volatilization of phosphorus by the carbon-silica-phophates- 
calcium mixture, at a temperature below I300<^C, is not due to the repla- 
cement of the phosphoric acid by a very small quantity of volatile 
silicic acid, but to a reaction, in the presence of silica, in which carbon 
takes part. 

Now since the volatilization of phosphorus under these conditions 
does not depend directly on the acidity of the charge, the use of a potash 
silicate seemed possible. By replacing the silica in the charge with a po- 
tash silicate, the authors proposed, with a single operation, to volatilize 
the phosphorus and potash. This very interesting problem was thoroughly 
studied by the authors, who, in this note, give the data of numerous prac- 
tical experiments made. When in the ordinary charge the silica is replaced 
by an equivalent quantity of potash shale, so that for a molecular equiva- 
lent of silica there are three equivalents of calcium, the authors observed 
that both the volatilization of the potash and that of the phosphorus be- 
gins at 10500C and that at igoo^^C more than 90 % of both are volatilized. 
Below 13000C either the mass does not melt at all or merely a beginning of 
fusion is observed, when the charge contains less than 20 % of sand or shale 
and more than 25 % of carbon. By oxidation, in the presence of water, 
of the volatilized product a solution of potassium phosphate in phosphoric 
may be obtained. 


M. 
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809. Determinatioii of Pliosphoric Acid in Fertilisers . 

BkKCIvKnribgiv, J. 13 ). Indmtnal and Engineering Chemistry, Vol. 16, No, XI , 
p, 1180, November 1924, 

The volumetric method for determining phosphoric acid, wliich has 
given excellent results in the determinations made on natural phospliatic 
rocks, may, according to the author, be applied to an3^ fertilising mixdure 
containing acid phosphates, provided care is taken first to precipitate the 
sulphates by means of a solution of barium nitrate. As a proof of this, 
the author reports the results of some analysis made with the gravime- 
tric and the volumetric methods, barium nitrate having been previously 
added. The results obtained b3^ the two methods are perfectl}^ concordant, 

I,. M, 

Sio. Phospliatic Manuring of Pastures in Western Australia. 

Baron-Hay, G. K, Jotmtal of Department of Agriculhwe. Western Australia^ 
Vol. II, I, pp. 51-64, tables 7, plates 7. Perth, 1925. 

The experiments described were carried out in order to demonstrate 
the value of phospliatic top-dressing for pasture and to ascertain the most 
economical manure to apply. 

Demonstrations were made in each district and on all types of soil, 
13 being made in 1922-23 and 25 in 1923-1924. Plve acre plots were se- 
lected in each case, 2 acres being top-dressed with i cwt. of superphosphate 
per acre, one acre, no manui’e (control), and 2 acres received 2 cwt. of 
superphosphate per acre. Superphosphate was selected as it is easily 
obtainable and supplies phosphoric acid more cheaply per unit than any 
other phosphatic manure, in Western Australia. The manure was sown 
with a drill or broadcasted. 

The results obtained showed that : Top-dressing with a phosphatic 
niatiure greatly increases both yield and quality of pasture ; the average 
yield was increased about 2 times. One cwt. of superphosphate per 
acre was found to be more economical than 2 cwt. W. S. G, 

811. Residual Effect of Acid Phosphate and Rock Phosphate. 

Baker, W. O. Joimial of the American Society of Agronomy ^ Vol. 17, N® 3, 
pp. X 72-1 86; figs. 7, bibliography. Geneva, N. Y., 1925. 

The author's experiments were carried out on Iowa (IT. S. A.) soils 
ill order to ascertain how long an application of phosphatic fertilisers will 
be of practical value to crops. An account is given of results obtained 
by other workers. Experiment Station reports, greenhouse tests and field 
experiments extending from 2 to 8 years were studied. 

The residual effects of both acid phosphate and rock phos|,)hate con- 
tinued to be shown at the close of the tests. 

The increases in yields from the acid phosphate were usually higher 
the first year than in later years. In the case of rock phosphate the gain 
was less the first year or two, after which it was about uniform to the close 
of the tests. Rich soils gave more and quicker response to rock phosphate 
applications than ''poorer soils. 
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Clover possessed a higlier power to utilize phosphates than maize or 
small grains. Early growth, maturity and quality were increased. 

High grade acid phosphate was more slowly available on cla5'S than 
on silt loams or loams. 

Larger residual effects were shown from acid phosphate on soil contain- 
ing lime than on acid soils. 

The rate of exhaustion of the phosphorus in 44 % acid phosphate 
was 12.3 % the first year, 8.9 % the second 3^ear and 7.1 % the third 
year, or a total of 28.3 % in three years. W. S. G. 

812. American Potash. 

TxjRREN'riNE, J. W. (Bureau of Soils, Department of Agriculture, Washing- 
ton, D, C. Industrial and Engineering Chemistry, VoL 16, No. ii, pp. 1192- 
1^93, November 1924. 

The author after having discussed generally the potash industry in 
America, both during the war and after, states that, in order that this 
industry may develop on a solid economic basis, it will have to depend on 
other large industries. In other words, potash should not be obtained 
alone, but should always be obtained as a bye-product or together with 
bye-products. The present American production of potash, w^hich is 
calculated at about 25,000 tons of K.O annually, is entirely" based on three 
large industries (cement, borax and alcohol) and constitutes a bye-product 
of these industries. Surveys have been completed of the three industries 
mentioned above and also of the blast furnace industry, which show a 
total tonnage there producible of 225,000 tons. 

. vStich being the case, the author predicts that the quantity of potash 
obtained as a b5^e-product of the great industries will increase from year 
to year. America has also a second and practically inexhaustible source 
of potash in her minerals such as the greensand of New J ersey, the leucite 
of Wyoniing, the alunite of Utah, etc. According to the author, the pro- 
blem of extracting potash from these minerals by an economical process 
has nearly been solved. In this way attempts are now being made to 
combine the production of potash with the production of alumina (one 
of the principal constituents of many potash minerals), a product of great 
importance to the aluminium industr\% 

Moreover, from recent observations already recorded, it seems that 
ill some parts of America there exist pure beds of potash salts. 

The author concludes by saying that America could, therefore, in a 
short time, draw abundantly from these three large sources, the amount 
of potash necessary for agricultural purposes, thus being entirely indepen- 
dent of European production. L. M. 

813. The Utilization of Leucite as a Source of Alumina, Potash and Silica. 

Beanc, G. A. Atti del Congresso Nazionale di Chimica Industriale, Mi- 
lan, 13-18 April, 1923. ‘ 

In this article the author describes his special method for the treat- 
ment of leucite — double metasilicate of alumina and potash — a mineral 
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wliich is particularly abiiiidarit in the volcanic areas of central and soiitlieiii 
Italy. 

This method lias been studied for the purpose not only of iiiidiiig a 
practical way to extract potash from the leucite, but also to extract and 
utilize the alttniiiia and silica. 

The method proposed 'by Buanc consists in the following : 

(i) The concentration of the leucitic substance by means of an 
improved systean of magnetic separation, whereby, with no great expen- 
ditnre of energy and but slight loss, the leucite can be concentrated to 
95 %. The leucite thus separated (i) would have the following composi- 
tion ; 


K,0 
A 1 , 0 , 
vSi O, 



(2) Treatnient of granular leucite with strong mineral acids (hy- 
drochloric, nitric or sulphuric. The treatnient with liot solntious of 
hydrochloric acid has been particularly investigated by the author from 
the point of view of industrial application. 

As final products of this treatment would be obtained : chloride of 
potash of a very high degree of purity (98-99%), aluminium hydrate whicli, 
containing only traces of iron, could after previous calcination be directly 
used for the production of metallic aluminium, and. pure silica, which, in 
view of its physical condition can find various important applications in 
industry. L. M, 


814. Potash from Cement Dust. 

Fox, B. J. and WiirtiiAivEK, C. W. (Bureau of vSoils, Washington). Indus- 
trial and Engineering Chemistry, Vol. 16, No. 10, pp. u).|,4»-,i046, October, 

1924. 

0 

The authors give the results of studies made with the* object of biiding 
a suitable nictliod of recovering jxitash from the dust present in tlie gastxs 
generated in cement furnacevS. This du.st consivSts mainly of rehitively 
large solid, particles, which are detached from the furnace walls; and of 
minute particles of potash salts, which are tliere mingled iii a higlily dif- 
fused state. 

Many difficulties were encountered in recovering potash from, these 
dusts by means of the different wet processes. However, a dry process lias 
been tried successfully, to separate from, or better still, to enrich these 
dusts with potash, by making use of compressed air. 

The authors report the results of the experiments, carried out accord- 
ing to this method, by two large Americans firms (Riverside Portland 
Cement Company, and Security Cement Rime Company) from which they 


(x) The author, refers to the leucite obtained from the leucite beds of the volcano- 
Roccoamontina. 
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maintain that in the finest fractions there is twice as much potash, as 
in the original material. 

In all the fractions of any given specimen, the potash content 
decreases in relation to the increasing size of the particles. Hence, it is 
a question of a phenomenon of superficies, that is to say, that jDotash, 
instead of being simply mixed, as was the case of the other materials cons- 
tituting the dust, is disseminated over the surface of the particles, and 
further is regtilarly distributed over the whole surface. The enrichment 
obtained would thus be due to the increase of surface aggregates ob- 
tained with the finer fractions. S. M 

815. Increasing Ammonia Production with Improved Catalysts. 

Larson, Alfred T. (Fixed Nitrogen Research' Laboratory, Washington, 
D. C,). Industrial and Engineering Chemistry, Vol. 16, No. 10, pp. 1102-1004, 
October 1924. 

The author draws attention to the fact that whereas in the literature 
on the subject there are minute descriptions of the technical details of the 
various processes used for obtaining ammonia, by direct combination, in 
the presence of a catalyst, of nitrogen and hydrogen, there is little regard- 
ing the catalysing mass. 

This note gives the results of some researches made in recent years in 
the Fixed Nitrogen Research Laboratory at Washington on this important 
question. In these investigations it was borne in mind what had already 
been proved for some time, at first scientifically and afterwards in practice. 
Thus, though a large number of metals were proposed by various experi- 
menters (osmium, ruthenium, molebderum, uranium, ceritim, manga- 
nese, iron, nickel, etc.), in the course of . these experiments only iron was 
examined as a catalyst, alone or with the addition of a small quantity of 
other substances (oxides, hydroxides, alkaline salts and alkaline earths), 
called “ promoters which greatly increase its catalyptic properties. 
The author points out that not all promoter substances produce the 
same effect. During the experiments, the object of which was to deter- 
mine the various effective values of these different substances, mixtures of 
two or more were also examined. It was found that none of the sub- 
stances used alone, produces on the catalyptic properties of iron the effect 
produced by the mixtures of two or more of them, when properly chosen. 
In order to demonstrate the superiorit}’' of a compound promoter, the 
author gives the data of some laboratory experiments made on the same 
gaseous mass, under the same conditions, by using as a catalyst mass, in 
the first instance iron plus small quantities of aluminium oxide, and in the 
second case, iron plus small quantities of soda, potash, and thirdly, iron 
plus small quantities of a combination of aluminium oxide and potash. 

The first time 8 % of ammonia was obtained 
'' second 5 % 

'' third 14 % 
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Combinations of caesium and aluminium, caesium and zirconium and 
potassium and zirconium also gave excellent results. 

Tiie autlior also points out tlie tecliuical advantages following the 
use of a catalytic mass formed of iron plus a compound promoter. It is 
ver3' important to be able to work at a lower temperature than that ge- 
neralty used in commercial practice ; 475®C, under certain conditions, gives 
excellent results, also 45o^C. The activit}^ of the catalyst at tliis tempera- 
ture lasts much longer. Also the efficiency of the catalyst fornied iron 
containing a compound promoter remains high even when the pressure 
is increased, in contradistinction to the other catalysts ; it is possible even 
to work at 1500 atmospheres pressure without any appreciable loss of 
efficiency. ‘Recent experiments have shown that at this pressure from 70 
to 80 % of the reacting gases can be converted into ammonia by simply 
passing them through the catalyst. 

To ensure a good yield in the preparation of ammonia by the catal>^- 
tic process, iron alone being used, and at a low temperature, a more com- 
plete purification of the gaseous, hydrogen-nitrogen mixture is necessary, 
because the presence of traces of impurity greatly diminished the yield. 
Commercially this is a serious obstacle, for the purification of the gaseous 
mixture involves considerable expense. The author however has heard 
that recently a new method has been examined and proposed, the object 
of which is to obtain very pure gases, without any greater expense being 
incurred in practice. This would render it possible to utilize com- 
mercially this very active and highly efficient type of catalyst. 

Finally the author observes that the preparation of this iron type of 
catalyst requires great accurac^^ The various iron oxides may be used for 
the purpose ; the use of artificial magnetite however has given better re- 
sults. In the preparation the promoter substance is accurately added to 
the iron oxide under pressure. The reduction process however is generally 
done not with pure hydrogen, but directly with the hydrogeii-nitTOgeii 
mixture used for synthctizing the animoni«a. ffi. M. 

A Colorimetric Method for Determining Nitrate Nitrogen. 

vScAtEvS, F. M. and HARmsoN, A. B. (l)ivivsion of vSoil Biictehology, Bureau 
of Plant Iiidustr^t Wa.shingtoii) . Jndvsiricd and En^inecHng Chemistry, 
Vol. i6, No. 6, pp. 571-572. June 1921. 

The authors describe a new colorimetric method for determining 
nitrates. The reagent proposed (strychnine reduced for use in the presence 
of concentrated sulphuric acid) is very sensitive and the method xnay there- 
fore be employed in determinations of biological solutions containing a 
very small quantity of nitrates. The presence of cUorides is no drawback. 
The interference of coloured extracts is practically eliminated, being able 
to operate in considerable dilutions. 

Only in the presence of peptone can this method not be used. 

The proposed method is vSimple, rapid and easily carried out. The 
authors describe _ minutely the preparation of the reacting agent, wMch 
requires great accuracy. . I/. M. 
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817. Pot and Field Experiments with Common Salt, 

BARNKIMtE; R. M. Journal of the American Society of Agronomy, Vol. 17, 
pp. 125-129, table 3. Geneva, N. Y., 1925. 

The value of common salt as a direct or indirect fertiliser, and the 
question of posible injury from fertiliser salts containing relatively large 
proportions of common salt is important. However, unless a great amount 
of information as to a given soil is available the results of the application 
of salt cannot be forecasted. 

From the results of pot experiments it appears that salt has a slight 
stimulating influence when applied in amounts of 200-300 lb. per acre, 
but when applied at the rate of 600 to 800 lb. per acre there is a slight de- 
pressing influence on the crop. 

The field tests showed that the effect of salt in general practice is 
uncertain, and depended on so may factors that results cannot be predicted. 

The application of common salt under certain conditions may have 
a favourable influence, but would probably not pay for the cost of material 
and time required. W. S. G. 

Si 8. The Effect of Manganese on the Growth and Y eld of Rice. 

A. L. Philippine Agriculturist, Vol. XIII, No. 7, pp. 299-303, 
bibliography. Los Banos, Laguna, 1924, 

The author carried out a series of experiments with pot cultures of 
rice, in order to ascertain the effect of manganese compounds on this plant. 

The conclusions drawn from the results obtained were as follows : 

Manganese dioxide, sulphate and chloride at certain concentrations 
proved to be beneficial and increased both the yield of grain and straw. 
The optimum concentration varied with the manganese compounds. The 
lowest concentration of the sulphate was beneficial, whereas higher 
concentrations were harmful. The chloride in the concentration of 0.22 % 
manganese gave a decrease in grain, but an increase in straw. Manga- 
nese dioxide proved beneficial to growth and increased yield in all cases. 

The addition of lime appeared to counteract any beneficial effect of 
manganese on rice, and to accentuate detrimental effects. 

W. S. G. 

81 g. Manganese Chlorosis of Pine Apples, its Cause and ControL 

JOHNSON, O, M., Hawaii Agricultural Experiment Station, Honolulu,, Buh 
letin No. 52, pp. 38, plates 4, bibl. Washington, B. C., 1924. 

A review is given of former investigations on manganese. The chlo- 
rotic effect of higher concentration of manganese has generally been attri- 
buted to a toxic effect of the manganese; it was not shown that the 
effect was due to a deficiency of iron. 

The author’s investigations show that in the Hawaiian soils man- 
ganese is mainly present in the dioxide form, and that the soils are acid, 
and calcium carbonate is absent. 


[gi-ar-sss] 
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Nutrient sokitioiis containing a normal amount of iron, manganese 
stilpliate and manganese dioxide, caused strong clilorisis and severe de- 
pression in. plant growth. This chlorisis was overcome when the leave-s 
of the plant (rice) were dipped in a solution of iron salts, or the amount 
of iron in the iititrieiit solution was greatly increased. 

Manganese chlorisis is quite distinct from lime chlorisis, due to cal- 
cium carbonate. 

No evidence was found to show that manganese exerts aii}^ stimulating 
effect on plant growth. 

The difference in solubility of ferrous and ferric iron affords an exi^lan- 
ation of the manner in which manganes<;‘ induces chlorisis. Manganese 
dioxide would keep the iron present oxidised to the less available, ferric 
form . 

Solutions of iron salts \vere applied to the leaves of chloritic pine- 
apple plants, and effected immediate cure of the “ toxic effects of manga- 
nese, and induced normal growth. The most economical and effective 
treatment appears to be that of spraying the plants with an a,ppr{)ximate 
6 % sohition of iron sulphate. No injurious results were found even when 
an 8 % sohition was applied in a fine spray on young |)lants. The so- 
iution should be applied as soon as any signs of yellowing appear. 

W. S. G. 


S20. Recent Progress in Insecticides and Fungicides. 

MAcDONNElyU, C. C. (Bureau of Cliemistry, Washington, I). C.) Indnsirial 
and Engineering Chemisiry, VoL .16, No. .10 pp. KK>7-n.>r2, bibliogta|)liy. Oc- 
toljer, .i924. 

The author alludes to tlie great ])rogress made in recent years in the 
insecticide a.:ii'd fungicide industry, and the fact tlia.t; tliis indi:istr_y has 
extended and become of the utmost inij:K>rtaric,H‘ t(> the ecotioinic prospinity 
of every country. 

After liaving pointed out tliat botli in the study ami fipplieation of 
the vari<')us products in iisf*, a. great-, innnber of facts must lie born in mind 
(climatic conditions, chemical com|>osition of the product used, nature of 
the matter secreted by the |>!ants, et'c.), I'le reviews the more important 
insecticide and fungicide products tO“da,y ]n-eparcd Industrially. 

InsecUcidcs : Tlie various arsenical ccmqjouin'is (white arsenic, arse- 
mate of lime, arseniatci of lead, arseiuate of magnesium, various nii^xtutes 
of arsenical compounds) are described. 

White arsenic or arseiiolite is the most important raw material f<,)r the 
.preparation of all insecticides having a liasis of arsenic. All the progress 
which has recently been made in the preparation of atseniotts acid, beginning 
with arsenolite, may be indirectly regamled as progress in t.he field of ar- 
senical insecticides. 

The author describes some among the numerous merthods proposed 
for the preparation of the various arseniates and briefly summarises im- 
portant investigations regarding the chemical, physical and insecticide 
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properties of such products and the compatibility or otherwise of certain 
combinations of insecticides and of insecticides and fungicides. 

Refeience is made in this connection to the oil emulsions prepared 
with heavy mineral oils, which have recently been greatly developed. 
Details are given of preparations containing substances furnished by cer- 
tain plants, which may be called insecticides ; among these preparations 
the most important are those containing nicotine. The so-called nicotine 
powders are formed of a finely ground mineral substance in which nicotine 
sulphate or free nicotine is incorporated. At first only kaolin was used 
in preparing these powders, afterwards numerous investigations and re- 
searches were made on the use of various other substances (quick and slack 
lime, carbonate of lime or magnesia, chalk, talc and kieselgur). 

Some preparations formed from soaps containing nicotine have also 
been placed on the market. These products however have shown a strong 
tendancy to deteriorate {e. g. oil of nicotine). 

Tlowers of Pyrethrum also are much used in the preparation of insec- 
ticide powders. The author alludes to the numerous and interesting in- 
vestigations made recently with a view to isolating the active principle 
contained in the species most commonly used {Chrysanthemum cinerariae- 
jolium). Many insecticide powders to day are prepared by extract- 
ing flowers of Pyrethrum with the lightest fraction of the minerals oils 
in which the active part is soluble. 

Derris eUiptica also contains a t3^pical constituent and its roots are 
used to da3^ for preparing ver3^ active insecticide powders. 

Ttom the seeds of the Delphinium Consolida and from the roots of a 
Peruvian plant locall3^ called “ cube or ‘‘barbasco insecticide powders 
are pre^jared which seem to promise very well for large scale appli- 
cation. 

The author then alludes to some investigations on some organic com- 
pounds which possess insecticide qualities for certain species of aphides. 
Pyridine, picoline and commercial p3^ridme (containing high homologues 
of p3Tidine) have, as contact insecticides, very little value. The alkaloids, 
with the exception of nicotine, also mostly have a low toxicit3^ Dipiri- 
dile, which has recently been prepared from pyridine, seems on the other 
hand to possess a high efficacity. The author then speaks of some toxic 
gases much used on account of the insecticidal properties they possess. 
Idrst among these is cited hydroc3^anic hydric acid in the gaseous state. 
To-day the use of liquid hydroc3mnic acid (easil3^ vaporized) has quite re- 
placed the old S3^stem of generating hydrocyanic acid from cyanide and 
sulphuric acid. Experiments have been made to try' the insecticidal 
properties of hydrocyanic acid gas on various fruits, especially citrous 
fruits, and on cotton. The results were promising. 

Very energetic action in the destruction of insects is exercised by the 
gases evolved from a mixture of eth3d acetate {2 volumes) and carbon 
tetrachloride are very destructive to insects. This mixture, which has 
been proposed as an insecticide recently, possesses the very important x)ro- 
X>ert3^ of not being iiifi^animable. It is very acdve, especially against in 
sects which infest stored grain, and has the advantage of not leaving any 

[8S©] 
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unpleasant taste or odour in tlie products subjected to tlie action of its va- 

pOtll'vS . 

Tills new insecticide costs rather more than carbon disulphide, but,, 
as it is easily applied, is not poisonous to man, nor inflairiiiiable, nor 
does it cause explosions, it is preferable ie> carbon disulpliide in every 
case wliere the use of the latter may be dangerous. 

Another gaseous insecticide which has proved very useful in the case 
of cereals, is chloropicriii, which has been largely tested in recent years. 

Carbon distilpliide has shown itself very active, experimentally, in 
the destruction of the larvae of the Japanese beetle, when placed in 
holes in the soil. This treatment however is not effective when the soil 
is wet. 

The author terminates this review on insecticides by alluding to the va- 
rious treatments for protecting wood from the attacks of termites and other 
insects. Among others, the hydrocyanic gas and volatile arsenical com- 
pound treatments axe deserving of mention. Crude phenol and creosote 
are also to be recommended as poisonous substances of marked effect, 
when added to wood joulp during its manufacture. 

Fungicides : the author then alludes to the use of copper and mercury 
compounds, sulphur, and calcium sulphide solutions. Among copper 
compounds is mentioned copper carbonate powder (basic carbonate) which 
has shown itself very effective against smut on wheat seed, but only 
slightly so against oat smut. 

A new fungicide is copper soap powder, prepared with copper 
sulphate, resin soap and fish oil, which has given excellent results in 
practical applications, owing to its high fungicidal properties, which 
are equal, if not superior (on account of its easy application) to Bordeaux 
solution. 

Another copj)er salt mentioned b}' the author on account of its pro- 
mising results is acetate of copper and, especially, basic acetate. As re- 
gards mercury compoinids, a large number of compotuids of mercury 
(derived from phenol and products homologotis to plienol) have been 
studied for treat.irig seeds of.Graminae and have generally sliowti themsdvCvS’ 
good fungicides. 

As regards the fungicidal properties of st.ilpl.iUT, tlie author points 
out that, as is shown from numerous investigations, the to,xic a.ctiou is 
developed only in the presence of oxygen and water and as due to the 
forination of x:>entationic acid, produced by the oxydation and hydration 
of sulphur. This explains why precipitated sulphur and colloidal sulphur,, 
in a state of fine subdivision, being therefore more easily oxyclizable, are 
more effective than ground sulphur. 

Allusion is made to investigations on the manufacture and use of 
solutions of polysulphides of calcitim. 

To render insecticide and fungicide powders efficacious, they must 
adhere' well to the plants, for this purpose special adhesive substances are 
mixed with the various products. Among the substances used for this 
purpose slaked, lime is important, and has been the subject of numerous 
investigations. 

[ 82 ®] 
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Wlaey and calcium hydrate have recently been proposed as substitutes 
lor slaked lime. 

In recent years the practice of using powders in the dry state has been 
replaced by that of dusting with moist powders, whenever, it is possible 
to do so, for the latter method is better and quicker. 

Examples are given of applications of arseniate of lead and calcium, 
carried out in America on a large scale by the use of aeroplanes, in large 
plantations of catalpa and cotton, which have given very satisfactory 
results. The author terminates by alluding to some investigations on the 
electrification of the particles forming the insecticide po waders, and espe> 
cially the arseniates with separate particles should be charged with posi- 
tive electricity so that they may be attracted by the electro-negative 
charge presented by the wet surface of the lear^'es. A strong adherence 
would thus be obtained. L. M. 

821. Some Chemical Problems of the Insecticide Industry. 

I>iCK:eNSON J. R. Indiistnal and Engineering Chemistry, Vol. 16, No. 10, 
pp. T013-1015, October 1924. 

The author shows that chemistry plays an important part in the in- 
secticide industry, the principal points connected with chemical science in 
this industry being three in number : {a) the chemical composition of the 
material manufactured, (b) the cost of production, and (c) the efficiency 
of the product. In insecticide factories a continuous and accurate chemic- 
al control is necessary in order to obtain a homogeneous product which will 
always be of a definite composition. Eurther, it is necessary to prepare 
these substances in such a way that the product is not affected by time or 
weather. 

Besides carrying out the chemical control, the chemist in this industry 
should also seek the most economical mode of preparation. 

However, the use of a product of great efficiency and high cost may be 
more suitable than that of a less effective product of low cost. It is ne- 
cessary to kill the largest number of insects or fungi with the minimum 
consumption of material and labour. 

Also as regards a correct application, the aid of the chemist is neces- 
sary, for by his analytical researches he can help the entomologists and 
plant pathologists to determine the lethal doses for various species of in- 
sects and to interpret the various results obtained. Further, the chemist, 
by determining the residue found on the leaves and other parts of the plants 
at varying intervals of time, after the application, under various climatic 
conditions, in dry and wet weather, etc., is also enabled to supply the ne- 
cessary data for ascertaining the best time for making the application. 

E. M. 

822. The Determination of Free Calcium' Hydroxide in Commercial 

Calcium Arsenate. 

vSmtH, C. M. and Hendeucks, S. B, (Insecticide and Fungicide Eaboratory, 
Bureau of Chemistry, Washington, B. C. and Belta Laboratory, Bureau of 



1202 


AGRICTOTTIRAI, INTI'XUGENCK 


Biiitoiiiolog3^ Talluialj, La.). Industrial and Engineering Chemistry, Voi, i:6, 
No. 9, i)p. 950-95 ii'- September .1924. 

Tlie authors describe the anal>d;ic results obtained, by a, new method, 
in the determination of free calcium hydrate in the presence of ca.rl)oiiate 
and various arsenates of calcium. The method proposed coiisivsts in treat- 
ing the sample under examination with an excess of acidified nJcohol of 
known value and then making the back titration b\^ using a titrated solu- 
tion of potash or caustic soda in alcohol. 

Experiments were made with alcoholic solutions of hydrochloric acid, 
acetic acid and benzoic acid. The best results were obtained with benzoic 
acid, which was used by the authors in o.i N solution of 93 % ethyl al- 
cohol. Phenolphthalein was used as an indicator, and for the back titra- 
tion — during which, the liquid must be continual ly shaken — a solution 
of 0.1 N caustic soda in 93 % ethyl alcohol was used. 

From the data drawn up it was shown that the method gave excellent 
results (approximation of 0.02 %) on a mixture of known composition. 

The method is not so perfect in the presence of niagnesium cornpoiiiids. 
The authors, seeing that many of the commercial calcium arseiicites contain 
considerable quantities of magnesium, are investigating a siiitalfie modi- 
fication of this method, in order to obtain reliable results also in the presen- 
ce of magnesium. L. M!. 

Agnmllural Botany, Chemistry and Physiology of Plants, 

823. Agricultural Ecology. 

Gray W. S. Agricultural Progress, VoL II, pp. 24-28, bibliography. Lon- 
don, 19 ^ 5 - 

Agricultura] meteoroiogy, plant breeding and other allied sciences 
have been studied many investigators, but a <'or relation, of tliese studies 
is now recpiired. 

Agricultural c,‘cology attempts to determine by t!it‘ sl.ucl\” of s|)ecillc 
<iiffe:reticevS in growl, h and (.fiber cluita,eters, wliat variit.ii^s of otc,, 

are suitable for cultivation under any given diniaiie nr ejiviroiiiuenta.l con- 
ditions. 

The limiting factors of a, cro]:) may be pliysieal, clienneal ot l:>{ological, 
and t,lie investigation, s of the meteorologist, chendst a.d giUKetisi I'ua,}" often 
form different phases of a larger problem, hence the impoifij.ince of co-oper- 
ation, and also of a central directive body to act as a cleari,ng house ft,>:r in- 
formation. 

The importance of breeding rust-resistjint varieties of wheat is ev- 
ident but because a wheat is resistant, it does not f<')llovv that suc,h will be 
the case under other conditions. In the descrijfiion of such a variety'shcnild 
be recorded the climatic and other conditions for which tliese cpialities hold. 

The problem requires the collection of da.ta res'pecting rainfall, soil 
humidity, temperature, etc., also data relative to ]>a:rticiilar crops, for 
instance, times of sowing and harvesting ; such knowledge is essential to the 

'' [aw] 
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plant breeder to enable Mm to obtain, or select the type most likely to 
succeed in a given environment. 

The critical periods '' of a croj) have special significance. By the 
term critical period '' is understood the interval during which the plant 
reaches the maximum sensibility to a given factor, and during which varia- 
tions in the intensity of that factor will have the greatest effect on 5field. 
The 20 days before heading constitute a critical period for wheat, in relation 
to humidity. If during that period the rainfall is less than the minimum 
needed for the normal development of the plant, the crop will be small, 
even if there is abundance of rain later on. The critical periods alwa^'S 
coincide with certain phases of growth, during which certain climatic con- 
ditions are essential if development is to proceed at a maximum rate. 

The infitience, both of the time of application and the quantity of 
water has been shown by the experiments of Prof. Azzi at the Botanic Gar- 
dens of the Universit}^ of Rome, on four varieties of wheat. Koenig has 
shown the existence of critical periods in the case of sugar cane, from data 
collected over a series of years from 27 stations in Mauritius. 

It is not the absolute value of a meteorological factor that counts, but 
its distribution during the different stages of the growth period of the plant. 

The yield of a crop is the result of a compromise between productivity 
and the degree of resivStance to adverse environmental factors. At Svalof, a 
hybrid wheat, Pansar, yielded 67 % more than the local wheat ; this hybrid 
was grown at other stations farther north, and a point was reached where 
the temperature factor became important and the local type 3delded more 
than Pansar, owing to the greater cold-resistance of the former. 

Briefly, the aim of agricultural ecology is the determination of the 
climatic zones of wheat and other plants throughout the world, and the 
co-ordination and direction of research, the ultimate object being the pos- 
sibility of stating definitely what crop, and what particular variety of the 
crop, is most suitable for any given climatic and evironmeiital condition. 

To Prof. PiRori'A of the Accademia R. dei Tincei, Rome, and to Prof. 
Azzi is due the foundation at the R. Accademia, of the International In- 
stitute of Agricultural Ecologv which has been recently established. 

W. S. G. 

824. The Origin and Geographical Aflaniti.es of the Flora of Galifornia. 

Te Roy Abrams (Stanford University), Ecology, VoL VI, i, pp. 1-6. 
Brooklyn, N. Y., 1925. 

The geographical distribution of plants is governed by the following 
laws : (i) Plants persist only when the environment is favourable to their 
growth and reproduction ; (2) Different species of plants need different 
environments ; not all plants thrive under the same temperature, moisture 
and soil conditions ; (3) The individuals of a species, and in a wider sense 
the members of a genus, have common predecessors and a common place 
of origin, from which their descendants have migrated. 

Tlie author, having studied the flora of California, especially^' from tMs 
point of view, has come to the conclusion that the flora of lofty moiintains 

[ 834 ] 
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is of nor tiler 11 origin and composed of genera common to tlie iioxtlierii part 
of NoTtli America and of Eurasia. 

Tlie flora of the deserts, on the other hand, is of Mexican origin. That 
of the ' cismontane ■’ region, which is presumably the Californian type, is 
composed of both these elements with some other endemic and surviving 
forms. Snell a region had an oceanic rather than a continental climate 
from tlie Cretticeous epoch, and the flora has therefore been less disturbed 
than ill the eastern parts of the United States by the great climatic changes 
of the Tertiary epoch. Hence the surviving Sequoia and Tmnion forms. 
The antiquity of the flora is also proved by its affinity with that of South- 
ern Asia, the Mediterranean region and the antipodes. A. P. 

S25. Relation between Structure and Chemical Nature of the Beetroot, 

Cox, IN, H. and Gil/VNDSmE, A. Structure et Cliimisme dans la betterave, 
C. R. de VAoadcmie des Sciences, Vol. i8o. No. 3, pp. 599-601. Paris, 1925. 

The beetroot can be advantageously used for the separate study of 
the conducting tissue and the interstitial parenchyma. In fact a trans- 
verse section of the root of a beet shows clearly the separation of the differ- 
ent elements ; in the centre a simple woody cord, around which are ec- 
centric zones of bundles, separated one from the other by the parenchyma. 
As the veins in these roots have a clearly marked direction, it is possible 
to isolate in the pulp the parts containing woody bundles or those without 
any vascular elements, and thus to proceed to a separate analysis of the 
different elements. In this way it is possible to obtain an idea of the 
distribution of the substances, according to the constituent elements. 

In the vascular tissue there is a large amount of dry substance, and 
consequently also of sugar, while on the other hand the mineral salts pre- 
dominate in the parenchyma ; in the latter the shortage of sugars is coun- 
teibalanced by the concentiation of the electrolytes, so that, if the index 
of refraction is lower, the electric conducibility is higher in the parenchyma. 

The content in organic nitrogen is much the same in the two elements 
(about 0.14 taking into consideration the percentage of hydration, the 
dry vSubstance in tlie conjunctive tissue being richer in nitrogen than that 
in tlie vascular tissue. 

The paxencliyma contains about twice the quantity of reducing sugar 
as compared with the bundles and also a greater proportion of sixcrose ; 
the oxydising enzymes are however chiefly located in the bundles. 

It is generally assnmed that the reaction of the tissue of the liber is 
alkaline ; the anthers however have not been able to confirm this opinion 
and could only observe that in any case the vascular areas have the same 
reaction as the parenchyma, the value being always nearly 6. 

The observations of the authors therefore demonstrate that in the 
interior of a single root the chemical nature depends on the structure, how- 
ever uniform is the osmotic pressure. This has a practical bearing on the 
analysis, wffiich should be made on entire sections. 

The experiments have been made on forage beets, on account of the 
difficulties which are found in taking samples of sugar beets, the latter 
being generally speaking, all veins.' A. F.' 

" Tws] 
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S26. The Nitrogenous Metabolism of • the Higher Plants. 

Chibnai,!^ a. C. (Biochemical Department, Imperial College of Science and 
Technology) . Biochemical Journal, Vol. XVTII, 2, pp. 336-407. Cambridge^ 
1924. 

In this part of his work, which is a continuation of previous investi- 
gations, the author draws the following conclusions : 

(1) During the night the protein content of bean leaves diminishes, 
in consequence of the breaking down of the cytoplasmic material. The 
products of this protein decomposition are removed from the leaf. 

(2) The products of decomposition consist in great part of aspara- 
gine and other substances of undetermined composition containing free 
aminic nitrogen. It seems that the asparagine serves to transport the 
nitrogen from one part of the plant to another in a form adapted to the 
new synthesis. 

(3) In certain conditions, not yet determined, the metabolism of 

the leaf nitrogen may undergo variations. In certain cases, in which no 
formation of asparagine was observed, there was no production of bean 
pods. A. T. 

827. Hydrocyanic Acid as a Toxic Agent to Plant Growth. 

Hawkins R. S. Journal of the American Society of Agronomy, Vol. 17, 
N® 3, pp. 169-171. Geneva. N. Y. 1925. 

The author's experiments were carried out on peas, barley, sorghum 
and vetch seedlings, grown in Crone's nutrient solution, to which potas- 
sium cyanide was added in concentrations equivalent to 0.5 to 10 parts 
per million of hydrocyanic acid. 

The cyanide has a marked effect on the roots of all the seedlings ; 
secondary roots decreased in development with cyanide concentration, 
until with a concentration of 10 parts per million there were no secondary 
roots. 

A cyanide concentration equivalent to 0.5 part per million HCN 
had a stimulating effect on barley, sorghum and vetch seedlings, but on 
peas has a depressing effect. 

Hydrocyanic acid, if present in the soil solution at a concentration 
of 1 : 1000 000 would probably depress plant growth in most instances. 

W. S. G. 

228. The Feeding Power of Plants in Different Soil Horizons. 

MirtAR, C. B, Jotmial of American Society of Agronomy, VoL 17. 3. 

pp, 150-156, figs. 4 bibhography. Geneva, N, Y. 1925. 

Difference of opinion exists regarding the relative unproductiveness 
of soil below the humus-bearing horizon, usually termed subsoil 

The growth of oats and inoculated sweet clover on different horizons 
of Box sandy loam and Miami silt loam, indicate that different crops may 
have quite different feeding powers in the various' soil horizons. 

|8»6~8^8l 
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The small growth of sweet clover on the brown layer of ma.xiruuiii clay 
of the Ih)X soil, throws some doubt on the conclnsion vsoinetinies drawn 
from field observations that an accninulation of roots in a horizon of this 
type indicates a supply of available imtriments. W. S. (h 

829. At!iixi,osp!ieric Electric Currents, Normal and Abnormal, and tlieir 

Relation on tlie Growth of Plants. 

BIvACIvMAN, V. H. Qncirtevly Journal of the Royal Meteorological Society, 
VoL 50, No. 2J1, p. 197-207, figs. 2. Eoiidon, 1924. 

The effects of normal atmospheric electric currents have been firstly 
investigated by snrroiiiiding each pot plant wdtli a steel-wire cage, so as 
to disperse the electric currents which could influence the plants. In 
this v/ay it was possible to notice a small but constant diminution of the 
crops of the plants thus freed from the infiuence of electric currents. 

When through the properly isolated wires an electric current at high 
voltage was sent, a larger crop was obtained. The intensity of the cur- 
rent, however, is of definite importance, as by currents of am|). the 
crop was favourably alfected, whilst by those of it was dirninuished. 
Furtiiermore, the results obtained were still better, if, instead of conti- 
nually applying the current during the full period of the growth, it 
was limited to one month only, for instance the second. This shows that 
the growth of the plant and its crop are dilferentb' affected by the currehts, 
which fact is proved by the increase in grain yield , which is inticli greater 
than the increase in total dry weight. 

The effect produced by electrification, howev’er, is out of all proportion 
to the eiierg}?' ftiruislied ; therefore the physiological action of the currents 
jimst be considered as stimulating. Furthermore, it results from labo- 
ratory experiments that one of the ])hysiological effects of the smallest 
electric cliscinirges is to accc^lerate the? rate of growth. A. F. 


CROPS IN TIJMPERATK AND TROPICAL COUNTRIhXS. 


Cereals, Roots and Forage Crops. 

Sy). New Varieties of Wheat in Oueensland, 

QuobIvING, H. C, (Director of Agriculture, Queensland). Queensland A gvi'^ 
cult'ural Journal., XXIII, No. 4, pp. 321; -329, plates to. Brisbane, 

Thirteen new varieties of wheat, suitable for Queensland conditions, 
have been produced as the result of several years work of Mr. vSoutteu, 
the manager' of the State Farm, at Roma. 

, In Queensland the rust problem transcends all others ; the losses 
from rust have been very great on several occasions. 
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Tile names, and very brief particulars of the 13 varieties are given 
in the article. ” . . W. S. G. 

831. Varietal Experiments with Red Winter Wheats in Dry Areas of 

the Western United States. 

Clark, J. A. and Martin, J. H. United States Department of Agvic%iltiwe 
BtiUetin, No. 1276, pp. 47 tables 26. Wasliington, 1925. 

The average precipitation at 10 , field stations in the Great Plains is 
between 14 and 23 inches per annum, and in the Great Basin area, between 
7 and 14 inches. 

Data regarding yield, height of plant, time of maturity,, stem-rust, 
weight per bushel, are given for no varieties and strains of winter wheat. 
Samples of the more important varieties were milled and bread was made 
from the flour. 

Three classes of winter wheat were compared : hard red winter, soft 
red winter, and white ; the hard red winter wheat consistently outyielded 
the other classes of winter wheat. 

Strains of Kharkof were selected as the standard for comparison ; 
this wheat was found to be equal or slightly superior to Turkey, the lead- 
ing variety of hard red winter wheat, in yield, winter hardiness, and in 
milling and baking quality. 

Kanred was found to be the most productive hard red winter wheat 
for the Great Plains area. Other highly yielding strains are Alberta Red, 
Argentine, Beloglina, Blaskhull, Karmont, Montana No. 36, Nebraska 
No. 60, and Turkey (C. i No. 1571). 

Ill winter hardiness Minturki, and in stem-rust resistance Kanred 
exceeded other varieties. 

For milling and baking value Beloglina, Kanred, and Minturki have 
one or more advantages over Kharkof and other hard red winter wheats. 

W. vS. G. 


S32. The Effect of Spacing on the Yield of Wheat, 

FnglEdow, F. h. (Plant Breeding Institute, CaLinhtidg^) . Journal of Agri- 
cuUufal Science, Vol. XV, Part 2, pp. 125-14.^, tables II, figs. 3. Eondon, 1925 

Grain is an end-product of all the vital processus of a plant’s life, hence, 
yield must reflect those-^processes. An analj^sis of yield would simplify 
the testing of new plant forms : the analysis should include the vital 
processes of the plant, the effects upon them of environmental factors 
and their relation to grain production. At present, such an analysis 
cannot be made ; only an algebraic analysis is practicable, the simplest 
form of which is ; Y = f eng, Where Y = yield, p == average number 
of plants per unit area, e = average number of years per plant, n == grains 
per ear, and g == average weight of a single grain. 

The first factor p is the key to the resolution of all, as, in general, , 
e, n and g are dependent upon p. Any cereal varies in yield with different 

[ 831 - 83 ^] 
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inter-plaiit spaciiigs, lienee yield in field crops lias great dependence on. 
spacing. 

Tests wliich incerely give gross yields can afford no analytical inf on na- 
tion. No details are given of inter-form difference, wliicli in plant-breeding 
it is desirable to know. 

Tests fall into two chief categories, small scale and field tests. Field 
tests of cereals, drilled in the usual maimer have the advantage of including 
the usual wide range of field spacings. They are capable of showing 
differences of 2-5 %. But they are subject to variations of weather, and 
of soils, hence repetitions in many places, and for several years are required. 
Also, yield testing on a field scale is often limited to sowing, harvesting 
and calculating ; they are costly, non-analytical and unsuited to be the 
sole tests. 

In assessing such a complex as yielding capacity, the chess-board 
plot test, the spacing plot, the field test, and the observation crop should 
all fi.nd a place. In deciding the relative importance of each of these, 
regard must be paid to convenience of working and expense. 

W, S. G. 

833. Inheritance of Resistance to Pucci nia ^raminis in Grosses between 

Varieties of Durum Wheat. 

HarrinOCon J. B. (University of Saskatchewan). Scientific Agriculture, 
Vol. V, 9, pp. 265-288, tables, 9, plates 5, bibl. Ottawa, 1925. 

The investigations' were carried out to study inheritance of rust resist- 
ance in durum, crosses, with reference to the .study of the nitinber, location, 
and nature of the genetic factors involved. 

Hybrid families of two Tritimm durum cr<.>sses were n,sed, Kubanka 
No, 8 X Pentad, and Miiidum X Pentad. 

A study was made of the parasitic capal>ilities of four |),hysiologic forms 
of Puccinia graminis Tritici on and F,; |■>roge^y from crosses between 

three varieties of TfUicum durum (Kul)anka, No. 8, Mindum an,d Pentad), 

The four p,liysiologic forms, i, 17, 21 a,nd 34 em[xloycd were consistent 
in their reaction oti twelve varieties o,f wheat. 

A total of 23 ()20 hybrid seedlings and 3 680 seedlings of pa;rentn ,1 vari- 
eties were iiioculated. Pentad was resistant and Kubanka No. 8 .slightly 
^ susceptible to form 34. Apparently Kubanka No. 8 and Pentad contain 
' different factors for resistance. 

In reaction to form i, Mindum is very resistant and Pentad is slightly 
susceptible. The results ' obtained indicated the presence of two indepen- 
dently inherited factors, one dominant 'for immunity and present in Min- 
diini, the other almost completely h^q^ostatic to the first, but doniinant 
for slight resistance, and, carried by Pentad. 

Mindum 'X Pentad hybrids were 'inoculated with form 34 in the F3 
and F4 generations. Mindum is susceptible and Pentad resistant to this 
form. ,None of the 27 1^3 lines tested in proved to be like Mindum or 
Pentad, The results indicated the presence of more than one factor for 
resistance. 
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Mindum is susceptible and Pentad resistant to form 21. Tbe results 
were similar to those obtained with form 34. 

Reaction to rust was found to be inherited in the same manner as 
other characters. 

No relation was found to exist between rust reaction and seed colour. 

Experiments with Mindum X Pentad hybrids indicated the presence 
of more than one genetic-factor difference for each of the characters, rust 
reaction in the nursery, erectness of plant, height of plant, and earliness 
of heading. 

There appeared to be a slight linkage between the inherited factors 
which govern resistance to rust in the field, plant height, erectness, and time 
of heading. Hybrids which resembled Pentad in rust reaction also tended 
to resemble Pentad in other characters. W. S. G. 

834. A New Variety of Oats. 

ZaviTz, C. a. (Ontario Agricultural College, Guelph). Scientific Agricul- 
twe, Vol. V, No. 8, pp. 246-249. Ottawa, 1925. 

A new variety of oats has been produced at the Ontario Agricultural 
College, Guelph, and has been named O. A. 0 . No. 144. This new variety 
has surpassed the O. A. G. 72 by an average annual yield in the College 
tests over a period of seven years. It was included in cooperative ex- 
periments with other varieties on 80 Ontario farms in 1923 and on 310 in 
1924. The seed is not yet available in large quantities. 

The O. A. G, No. 144 is a tall, broad-leaved, stiff-strawed, late va- 
riety, with a spreading head and a long, slightly brownish- white grain, 
almost free from awn, and gives a heavy yield of both grain and straw. 

Application for registration of the new variety has been made to the 
Canadian Seed Growers’ Association. W. S. G. 

835. The Origin of Maize. 

Bearinghem, E. Note sur Torigine du mais. Metamorphose de TEuch- 
laetia en Zea. Annales des sciences naturelles : Botanique, Vol. VI, No. 3-4, 
pp. 245-263, 6 fig. Paris, 1924. 

Maize is at yet unknown in the wild state. The author has for some 
time demonstrated the affinity existing between the wild species Euchlaena 
of Mexico, where it is known as Teosinte ’’ and maize, forseeing that 
a search for plants with closely grouped blossoms in the Euchlaena 'b 
followed by repeated selection of plants showing extreme condensation 
of blossoms would lead to the production of maize. Such a meta- 
morphosis would be indeed strange, because it would treat of a direct 
transition between two species. 

The present study of the Author, made on samples harvested at Bento 
di Toledo, from the Institute of Agriculture of the State of St. Paul (Bra- 
zil) has shown that it is possible to follow the stages of a progressive me- 
tamorphosis from one plant to another. In the fibcst place, there is a 
thickening of the axis which becomes fleshy and bears a large number of 

[8$4-S3£3 
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series of ears. In addition the ears are arranged in pairs on a double row,* 
while in EiicMaena they are planed singly, finally, in the genus Zea, the 
ears unite and contain two flowers as in the transition state of the bios- 
soniiiig time. But in these latter the double ears with a single seed and 
one baiien ear of the '' maize type, alternate with the independent double 
ears, some of 'wMcli retain the characteristics of Euclaeiia. 

This fusion leads to the supposition that this is a hybrid between the 
cultivated Zea and the true Euchlaena. Nevertheless it does not depre- 
ciate the value of the essential fact that a selection extending over some 
years might assist in the transformation of a blossom of the type Eucli- 
laena into one of the type Zea. A, E. 

836. The Relation between Seed- Ear Characters aiic! Productiveness 

in Maize « 

RlCHKV, F. I), and WuxiEn, J. G. United States Department of Agriculture 
Bulletin No. 1321, pp. 18, tables 10. Washington, D. C, 1925. 

In the author's studies data were used from experiments extending 
from 9 to 14 years, with each of 4 varieties of maize including 3265 eats. 

(1) Accidental variation in soil and ex|)erimental conditions were 
responsible for perhaps 90 % of the total variation in yield. 

(2) From 2.5 to 6.7 % of the total variation in yield in the dif- 
ferent varieties was a function of variation in the ear characters studied, 

(3) Yield was found to be related positively to weight of ear and 
length of ear and negatively to number of rows and number of kernels 
per row in each ef the 4 varieties. Similarly yield was related positively 
to butt circumference and weight of cob and negatively to tip cir- 
cumference in each of 3 varieties, the relations being reversed in the 
fourth variety. 

(4) Selecting longer, heavier ears with propoitionaliy heavy cobs 

and with relatively few rows of wide, thick kernels is warranted as a means 
of obtaining a vsupply of good seed for general planting, W. S. G. 

837. Improvement of Paddy Varieties. 

IiViFxn^, 11. O. (Economic Botanist, Dex^xutmeiit of Agriculture, Ceylon),, 
Tropical Agrk%iUun$t, Vol, hXlV, No. 3, j)p. 13,1-1:39. Peradeniya, 1925. 

During the past five years work has been carried out at the Experiment 
Stations of Anuradhapura and Peradeniya, in order to isolate high-yielding 
pure lines of paddy from the mixtures generally cultivated by growers. 
The result has been that a number of strains have been obtained which are 
capable of giving yields greatly in excess of the average paddies. These' 
strains are now being tested in various rice-growing districts^ as certain 
strains appear to be suited to particular localities. 

One of the most successful strains is that known as B-12, which 
formed one of 30 strains of variety No. 33. The grain characters of B-12 
aie : grain medium to large in size ; awnless ; colour, bright rusty yeUow 
with slightly darker longitudinal streaks ; seed-coat, bright reddish brown; 
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endosperm, flinty witli a trace of starch. At the Experiment Station the 
average yield of cleaned paddy for the last three years was 3618 lb. per 
acre and the average period 'of growth 18 1 days. 

Most of the selected strains will be available during 1925 in quantities 
varying from 4 to 20 bushels. ■ W. S. G. 

838. Variety Trials of Potatoes in England. 

University of Leeds, Bulletin No. 139, pp, 16, tables 8. heeds, 1925. 

The Bulletin gives an account of a series of tests carried out from 
1920 to 1924 on varieties of potatoes, in order to study the respective 
yields and immunity or susceptibility to Wart Disease {Synchytnum mdo- 
Motica). The chief results obtained are summarised in the following 
table : 


Average Yield of Ware Potatoes at Three Centres 

(in tons per acre). 


Variety 


Osgodby 

Bridlington 

York 

Number 

ol 

years grown 

Early: 

Dargill Early 

■ ■ (1) 

9.7 

7.287 

5.2 

4 

Immune Ashleaf .... 

■ ■ (I) 

7.45 

7.262 

9.825 

3 

Ally 

• • w 

12.85 

10.65 

11.45 

3 

Second Early; 






Great Scot 

• • (I) 

12.8 

12.95 

15.025 

5 

Arran Comrade 

• • (I) 

10.125 

10,45 

11.75 

5 

Main Crop: 






Tinwald Perfection . . . 

• • (I) 

11.25 

9.625 

12.45 

5 

Kerr’s Pink 

• ■ (I) 

14-05 

11.787 

13.85 

5 

Majestic 

• ■ (I) 

11.325 

11.65 

13.175 

4 

Bisbop 

• ■ (I) 

9.3 

9.337 

i 10.087 

3 

Irisb. Chieftam ..... 

■ • (I) 

9.0 

6.937 

7.725 

2 

Rboderick Dhu 

• • (I) 

5.6 

5.5 

9.55 

2 

Crusader 

■ • w 

6.3 

6.7 

5.575 

2 

King Edward ..... 

■ • (S) 

9.15 

9.3 

9.5 

2 ' 

Arran Chief 

• • (s) 

9.15 

8.3 

II. I 

2 

Up-to-Date 

■ . (S) 

12,95 

7.7 

II . 3 

2 


Immune varieties (l); susceptible varieties (S). 


w. s. a 


839. Edible Ganna in Hawaii. 

Chxjng, H. h- and Ripper^Con, J. C. Hawaii Agfioultural E;^i)enment 
Station Bulletin No. 54, pp. 16, flgs. 7. Washington, 1924. 

The edible canna {Canna eduUs) is indigenous to South America ; the 
roots are cooked as a vegetable, but in Australia the plant is grown chiefly 
for starch. 
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series of ears. In addition the ears are arranged in pairs on a double roWj> 
while in EucMaena they are placed singly. Finally, in the genus Zea, the 
ears unite and contain two flowers as in the transition state of the blos- 
soming time. But in these latter the double ears with a single seed and 
one barren ear of the “ maize t3^e, alternate with the independent double 
ears, some of which retain the characteristics of Euclaena. 

This fusion leads to the supposition that this is a hybrid between the 
cultivated Zea and the true EucMaena. Nevertheless it does not depre- 
ciate the value of the essential fact that a selection extending over some 
years might assist in the transformation of a blossom of the type Euch- 
laena into one of the t3^e Zea. A. F. 

S36. The Relation between Seed- Ear Characters and Productiveness 

in Maize. 

Richey, F. D. and WuxiEK, J. G. United States Department of Agriculture 
Bulletin No. 1321, pp. 18, tables 10. ‘Washington, B. C., 1925. 

In the author's studies data were used from experiments extending 
from 9 to 14 years, with each of 4 varieties of maize including 3265 ears. 

(1) Accidental variation in soil and experimental conditions were 
responsible for perhaps 90 % of the total variation in yield. 

(2) From 2.5 to 6.7 % of the total variation in yield in the dif- 
ferent varieties was a function of variation in the ear characters studied. 

(3) Yield was found to be related positively to weight of ear and 
length of ear and negatively to number of rows and number of kernels 
per row in each ef the 4 varieties. Similarly yield was related positively 
to butt circumference and weight of cob and negatively to tip cir- 
cumference in each of 3 varieties, the relations being reversed in the 
fourth variety, 

(4) Selecting longer, heavier ears with proportionally heavy cobs 

and with relatively few rows of wide, thick kernels is warranted as a means 
of obtaining a supply of good seed for general planting. W. S. G. 

837. Improvement of Paddy Varieties. 

InmnE, R. O. (Economic Botanist, Department of Agriculture, Ceylon). 
Tropical Agriculturist, VoL ENIV, No, 3, pp. 131-139. Peradeniya, 1925. 

During the past five years work has been carried out at the Experiment 
Stations of Anuradhapura and Peradeniya, in order to isolate high-yielding 
pure lines of paddy from the mixtures generally cultivated by growers. 
The result has been that a number of strains have been obtained which are 
capable of giving yields greatly in excess of the average paddies. These 
strains are now being tested in various rice-growing districts, as certain 
strains appear to be suited to particular localities. 

One of the most successful strains is that known as B-12, which 
formed one of 30 strains of variety No. 33. The grain characters of B-12 
are : grain medium to large in size ; awnless ; colour, bright rusty yellow 
with slightly darker longitudinal streaks ; seed-coat, bright reddish brown; 

[SSi-SSt] 
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endosperm, flinty witli a trace of starcli. At the Expeiiment Station the 
average yield of cleaned paddy for the last three years was 3618 lb. pet 
acre and the average period 'of growth 18 1 days. 

Most of the selected strains will be available during 1925 in quantities 
varying from 4 to 20 bushels. - W. S. G. 

838. Variety Trials of Potatoes in England. 

University of Leeds, Bulletin No, 139, pp. 16, tables 8. heeds, 1925. 

The Bulletin gives an account of a series of tests carried out from 
1920 to 1924 on varieties of potatoes, in order to study the respective 
yields and immunity or susceptibility to Wart Disease [Synchytrium endo- 
hiotica). The chief results obtained are summarised in the following 
table : 


Average Yield of Ware Potatoes at Three Centres 

(in tons per acre). 


Variety 


Osgodby 

Bridlington 

York 

Number 

of 

years grown 

Early: 






Dargill Early 

• • I) 

9.7 

7.287 

5.2 

4 

Immime Asbleaf .... 

• - (I) 

7.45 

7.262 

9.825 

3 

Ally 

• • (I) 

12.85 

10.65 

11.45 

3 

Second Early: 






Great Scot 

• • (I) 

12.8 

12.95 

15*025 

5 

Arran Comrade 

• • (I) 

10.125 

10.45 

11.75 

5 

Main Crop: 






Xinwald Perfection . . . 

• ■ , (I) 

11.25 

9B25 

12.45 

5 

Kerr’s Pink 

■ • (I) 

14.05 

11.787 

! :i 3.85 

5 

Majestic 

• • (I) 

11.325 

11.65 

^3.175 

4 

Bishop 

• ■ (I) 

9.3 

9.337 

10.087 

3 

Irish Chieftain 

• • (I) 

9.0 

6.937 

7.725 

2 

Rhoderick Dhu 

• . (I) 

5.^ 

5.5 

9.55 

2 

Crusadler 

• • (I) 

6.3 

6.7 

5.575 

2 

King Edward 

■ • (S) 

9.15 

9.3 

9.5 

2 

Arran Chief 

■ • (S) 

9.15 

8.3 

II. i: 

2 

Up- to- Bate 

• - (S) 

12.95 

7*7 

11.3 

2 


Imimine varieties (l); susceptible varieties (S). 


W. S. 0 . 


839. Edible Ganna in Hawaii. 

ChunC, H. h. and EjpperOCon, J. C. Hawaii Agricultural Experiment 
Station Bulletin No. 54, pp. t 6, figs. 7. Washington, 1924, 

The edible canna (Canna eduUs) is indigenous to South America ; the 
roots are cooked as a vegetable, but in Australia the plant is grown chiefly 
for starch. 

[sw-sss] 
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Under Hawaiian conditions the edible canna can be grown at any 
season of the year ; the masrimtim yield is produced at^ altitudes below 
1500 feet. The crop is vStiitable for long or short rotation periods ; the 
soil should be loose, loamy and well-drained. The plant is free from 
injurious insect attack, and from disease; the average yield is rS^to 
20 tons of tubers per acre. The tubers have excellent keeping qualities. 

The feeding qualities of both tubers and tops compare favourably 
with that of other starch and forage crops. 

Canna starch has exceptionally large grains, morphologically similar 
to the potato ; the viscosity is greater than that of maize starch but less 
than that of the potato. The cost of manufacture of the starch is low 
owing to the ease with which the starch separates. 

The article gives details respecting climatic and soil requirements 
and methods of cultivation. W. S. G. 

840. The Time of Harvesting Soybeans for Hay and Seed. 

WiunARD C. J. Journal of tJie American Society of Agronomy. Vol. 17. 

No. 3, pp. 157-168, tables 3, Geneva, N. Y. 1925- 

The yields of soybeans at different periods of maturity were obtained 
by harvesting at intervals of one week, eight uniformly distributed 16 foot 
rows of soybeans, grown on a uniform piece of land. 

The greatest dry weight yield at one cutting is given when one-fourth 
of the leaves appear yellow, but cutting for hay at this stage causes diffi- 
culty in curing. The maximum green weight is given one or two weeks 
earlier. 

The weight of leaves increases until the beans are well formed, remains 
constant for about three weeks, and then decreases. When the beans are 
well formed, the hay contains about 60 % leaves and 50 % when the beans 
are half grown. 

The weight of stems reaches a maximum when the beans are 
well formed and then remains constant. The percentage of stems in 
the hay decreases until half leaves have dropped and then increases. 

The yield of seed increases slowly at first, then very rapidly for one 
or two weeks, then more slowly until maturity. About 40 % of the ma- 
ture crop is seed. 

Soybeans should be cut for hay from the time the beans are well form- 
ed until the beans are half grown. 

These conclusions apply to the varieties Manchu, Midwest, Ito San 
and Mammoth. W. S. G. 

841. ' The Belhambna {Phytolacca dioica) as a Fodder Plant. 

WauTBRS, j. a. T. Rhodesia Agricultural Journal, Vol. NXII, No. 2, 
pp. 259-260, plates 2. Salisbury, Rhodesia, 1925. 

The tree grows freely in Southern Rhodesia and produces seed abun- 
dantly , The plants can be grown easily from seed and when about 
6 inches high should be transplanted to permanent sites. The growth 

{S4#-84I3 
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is rapid and plants should be spaced about 20 feet apart, to allow for growth 
of a spreading crown and corresponding root system. The branches will 
grow 12 feet in a single season. 

Cattle will eat the stems of the tree when cut down ; the best method 
is to prime a few branches every day. The leaves form a good green 
food for poultry. 

The belhambra provides a course of succulent food during dry months, 
and the nutritive ratio compares favorably with that of lucerne or green 
barley. W. S. G. 

Tropical and Sub-Tropical Industrial Plants. 

842. Plant Textile Fibres produced in the British Empire. 

Ward, J. S. M. Jo%irnal of the Textile Institute, vol. XVI, No. i, pp. 216. 
Manchester, 1925. 

The article discusses, mainly from the economic standpoint, the pro- 
duction within the British Empire of : cotton, flax, jute, sisal {Agave 
sisalana), New Zealand hemp {Phormiuni tenax), sunn hemp {Crotalaria 
juncea), Deccan hemp {Hibiscus cannabinus), Mauritius hemp {Fur area 
gigantea), kapok, and ramie. W. S. G. 

843. Inheritance and Inter- relationahip of the Principal Characters of 
the' Flax Plant. 

DaviN, a. G. and SeareE, G. O. Journal of the Textile Institute, Vol. XVI, 
No. 3, pp. 61-82, figs. 8, tables 28. Manchester, 1925. 

The article gives details and results of four years' research on the 
more important characters of the flax plant, from the point of view of 
fibre yield. The discussion is based for the most part on correlation data. 
It is shown that variations in flower colour, length of unbranched part 
of stem, percentage of fibre as measured by area in the cross-section of the 
stem, and the relative earliness of flowering, are all strongly inherited. 

Other characteristics were studied and their inter-relationship invest- 
igated : these include number of capsules, number of seeds, thickness of 
stem, tillering, area of cross-section of stem, number and size of ultimate 
fibres, and number of fibres per square millimetre of stem area. 

The differences between the nature and arrangement of various fibre 
bundles is clearly shown by excellent photomicrographic illustrations. 

w. s. a 

844. Cotton Grading. 

A. Grading of Cotton in the Sudan. Empire Cotton Growing Review, Vol, II, 
N^a, pp. 1 1 7. Ivondon, 1925. B. Cotton Grading in South Africa. HESSE T. G. 
(Government Cotton Grader). Ibidem, 117-121. C. Cotton Grading in Queens- 
land. Evans G. (C.I.B.). (Director of Cotton Culture), and Gudge E. E- (Gov- 
ernment Cotton Classer). Ibidem, pp. 121-128. 

The article gives particulars respecting the schemes for cotton grad- 
ing in force in the Sudan, South Africa and Queensland. In the case of 

[ 84 %-® 44 | 
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Qtieenslaiid full details are supplied, including the schedule of grades and 
guarantees finally adopted for the 1934-1925 crop. W. S. G. 

S45. Improvement of Queensland Cotton Seed. 

Bvans, G. (Director of Cotton Culture). Queensland^ AgnouUufal Journal, 
Vol. XXIII, Part. 3, pp. 183-1 84. Brisbane, 1925. 

The cotton seed of Queensland is at present of mixed origin, but 
measures are being taken to place the industry on a more satisfactory 

basis. 

The Department of iigriculture in 1920 decided to import seed of the 
Durango variety from the United States ; this variety is of Mexican origin, 
where it is cultivated under dry conditions not unlike those of Queensland. 
There are now about 6000 acres under this variety and it is anticipated 
that in 1926 there will be sufficient Durango seed for Queensland re- 
quirements. 

The quality of the lint is satisfactory and the average staple length 
is I 3/16 in., a length which is in great demand. 

The following varieties are being st udied by the Department : Acala, 
Lone Star and Webber 49. W. S. G. 

846. The Ejffect of Water on the Cotton Plant. 

PUESCO^r, J. A. SuUanic AgricuUmal Society, Bulletin No. 14, pp. 63, 
figs. 20, Cairo, 1924. 

The bulletin records in detail the results of an experiment carried out 
at Bahtim on the irrigation of cotton, with special reference to the effect 
of varying amounts of water on the plants. It was found that conditions 
favourable to vegetative growth such as abundant water supply, suitable 
temperature and abundant plant food, resulted in delayed flowering and 
eventually in a smaller 5deld. 

Large excess of water causes variations in the normal curve, which 
appear to be due to shedding. W. S. G. 

S47. Cotton Growing in Relation to Climate in Egypt and the Sudan. 

WrcriAMS, C. S. Ministry of Agriculture, Egypt, Bulletin No. 47, pp. 31, 
graphs 9. Cairo, 1924. 

The report is a summary of climatic conditions in relarion to cotton 
growing in Egypt and the Sudan and is meant chiefly as a basis for fur- 
ther work. 

The greatest similarity of rainfall and temperature conditions in Egypt 
and the Sudan is found about a month before the picking of cotton begins. 

Owing to the difference in the cotton season, the conditions of growth 
are similar and the growing cotton escapes the very hot weather in the Su- 
dan and the winter in Egypt. The cotton actually matures at a lower 
temperature in the Sudan than in Egypt. 

Relative humidity and evaporation vary greatly in different localities. 

[84S.841] 
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Cotton in the Sudan is probably grov/n with less daylight (sunrise to 
sunset) than in any other country as it is a winter crop farther away 
from the equator than any other winter grown cotton, W. S. G. 

848. Ratoon Cotton in E^ypt. 

TempIvE'SON, J. Ministry of Agriculture, Egypt (Botanical Section), Bul- 
letin No/^ 5, pp. 14, graph, bibl. Cairo, 1925. 

The author mentions that the cotton plant was first cultivated in 
Egypt about 1821 and was grown as a perennial ; also that it was on ac- 
count of Government action alone that the perennial method of cultivation 
disappeared from Eg3q>t. 

The results of a preliminary experiment indicate that ; 

(1) Ratooned Plants (var. Sakellarides) in their second year give 
a higher yield that in the first ; 

(2) the quality^ of the second year's lint is not inferior to that of the 
first year ; 

(3) the crop matures much earlier in the second y^ear ; 

(4) loss from boll-worm attack is less the second year ; 

(5) shedding of bolls, in proportion to flowers, is less in the second 

year. W. 8. G. 

849- Cotton Growing in Madras. 

Barber, Dr. C. A. (C. I. E.). Empire Cotton Growing Review, Vol. II, 
No. 2, pp. 100-107, T map. London, 1925. 

The cotton area in the Madras Presidency extends from 8® to 16^ north 
latitude, the area being broken up by two mountain ranges. 

The indigenous cotton varieties are entirely rain-fed, the annual fall 
varying from 20 to 40 inches, the greater part falling from May to Nov- 
ember, the remainder of the year often being quite dry. The growing 
period is in consequence limited, and the crop is only able to mature be- 
cause of the peculiar qualities of the « black cotton soil », which covers 
large areas between the mountain ranges. This soil is very uniform in 
texture and is remarkably retentive of moisture. 

The indigenous Indian cottons are deep rooting, and on this soil 
continue to grow and mature their bolls long after the last rains of the 
year have fallen. 

In North India cotton is a summer crop, because of the winter cold, 
whereasdn the south of Madras it is a winter crop ; in the north of Madras 
a transition between the two extremes is met with. In the North, planting 
takes place in July and August, and in the South in October.; in both 
cases picking begins in February, which in the South makes the growing 
period very short. 

In Madras about 2,300,000 acres are under cotton each year. The 
species of cotton grown are, in the Western tract, Gossypuim herhaceum, 
with a rather short, harsh lint of a pure white colour ; in the Northern 
area G. herbaceum and G, indicum, with a lint less white in colour but 
longer and softer, in the Cocondas tract a new species is grown, G. obtusi- 

[ 848 - 84 ®] 
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folium, with soft lint often of a khaki colour, irregular in length and in- 
ferior in staple to the Northern. In the southeni part of Madras^ are 
grown G. Jierhaceum, G. indicum, and a recently introduced American 
species, G. Mrsuium. 

The preparation of a perfect seed bed is carefully attended to and the 
land is well cultivated, but no manure is given to the cotton crop because 
rank growth would be induced, which would prevent the bolls ripening 
before the hot, early summer, when all immature flowers and bolls are 
quickl\'' shed. Any manure supplied is given to a previous crop of the 
rotation. 

Except in the case of poor farmers, a rotation is universally practised 
in Madias cotton cultivation, a crop such as millet being introduced. On 
the black cotton soil weeding is not a serious item, but the land is conti- 
ntiousE^ worked over after the rains have ceased. Picking is done by 
women and children. 

The marketing leaves much to be desired, although improvements 
are being introduced by the Agricultural Department. The poorer cultiv- 
ators who constitute the bulk of the growers, are always more or less 
in the hands of middlemen and moneylenders, which makes very difficult 
the introduction of co-operative selling, the establishment of regular 
markets, or the formation of buyers' associations. 

Selection work has been carried out for many years the result of which 
is that there is at the present time a grade of superior cotton on the 
market, known as “ Tinnevelly American ” or '‘Pure Karunganni". The 

length of the lint is — to i inch, and the ginning percentage 25 to 26, 


as against 


3 7 

— to -7-- inch and 27 for ordinarv Tinevellies. 

43 ^ * - 


An American 


Uplands type has been introduced which requires occasional irrigation, 
as it lacks the deep-rooting system of indigenous Indian cotton ; this is 
termed “ Cambodia '' cotton, and is grown in the southern part of Madras. 
The length of lint is a little over . i inch, the ginning percentage 33, and 
the market price obtained is equal to, or slightly higher than ordinary 
Uplands cotton. W. S. G. 


S50. The “ Babassii 

Texeiea Da Fonseca E. O Babassu {Aitalea speciosa Mart., Orbignia 
Martina Barb. Rodx.) Ministerio de AgrictiUura, Industrie & Commefcio, Sef- 
vipo de Informa^des, 45 pp. figs. & bibliography. Bio de Janeiro, 1924. 

Before the war, the exportation figures for palm-nuts (including pe- 
tits-cocos ", " piassava " and ‘‘ babassu ") were as follows : 


Near Kg Value in reis Value in sterling 

1910 550 712 66:086 38 326 

1911 . 394728 47:368 28019 

1912 76002 9:120 5403 

I 93::3 • • • 485019 58:202 34490 

1914 ............ 796x18 13:609 62790 
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, The following were the export figures tinder the head '' coqtiilhos di 


piassava : 

Year Rg. Value in reis 

1915 4 323 617 93 S:S 43 

1916 2 560 516 878:783 

1917 2 628 074 I 590:800 


whereas, in the years following, the two products were kept distinct in the 
export statistics, as follows : 


Year 

Rg. 

Value in reis 

1918 . . . 

......... 6103773 

4 320:938 

1919 . . . 

II 003 658 

7 796:510 

1920 . . . 

• 6 581 944 

4598:832 

1921 . - . , 

7282 885 

4 688:007 

1922 . , . . 

21 958 288 

15991:536 


Piassava nuts 


1918 . . . 

205 633 

82:016 

1919 . . 

. 32 184 

19:531 

1920 . . , 

....... 90 070 

12:312 

1921 ... 

71 658 

13:931 

1922 . . . 

728 285 

206:097 


Common names : These vary according to the different districts : in 
the Pianhy '' coco de macaco in the interior of Bahia “ coco de palmeira 
and near the Capital, coco de rosario because the kernel is sold thread- 
ed in rings, in tJieMatto Grosso, “ aguacu ”, “ aua^fi ”, guagfi ”, '' ba- 
guaqn gua^a9u ”, which names are a corruption of nauagh ” or 
“ oanaQU ” of the Amazons, which are the true native names (formed from 
na — fruit, and acu — great, owing to the largeness of the fruit), ” bnassn ” 
and babassu ” in Maranhao. 

Botanical classification : MArtius calls this tree Attalea speciosa 
and says it comes from Equatorial and Eastern Brazil, where it is called 
uanassfi ” propter fructos magnos. Peckoet gives it the same name, where- 
hs in the Botanical Garden at Pio de Janeiro these specimens bear the name 
* Orbignia speciosa Barb. R. In the publications (1917) of the Imperial 
Institute of Tondbn, the babassti is sometimes called Attalea speciosa, some- 
times Attalea funifera : but under this latter name the '"piassava” 
of Bahia is indicated. Barbosa Rodriguez says that the gen, Attalea 
0/ M^Tius is an Orbignia, and has therefore changed its denomination into 
Orbignia Martiana. Brudb cahes this plant a species imertae sedis. 
Geographical distribution : This palm is found diffused over all the 
uegion of the Amazons from the Matto Grosso to Bolivia, including Ma- 
ranhao, Pianhy, Rio Grande do Norte, Parahyba, Pernambuco, Goyaz, and 
its presence has been noted at Minas Geraes, 

[mq 
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Products and by-products : The trunk is used as a support, and when it 
rots, forms an excellent fertiliser ; the new leaves are used to cover huts, 
and to make walls and also hedges ; when dried they are used for making 
hats, nets, purses and baskets for carrying grain, the small ones, cut into 
narrow strips, serve for panniers and baskets ; the tree, while still young, 
has a large and aromatic trunk ; the succulent substance of the mesocarp 
of a violet-white colour, rich in starch and tannin, is used as a food, after 
having been dried and washed, in the form of manioc flour. From this 
an oil is extracted similar to that of the “ dende ’'" (Elaeis guineenses). 

The dark brown, homy, endocarp serves for making buttons. 

According to the author the palm produces from 2 to 6 bunches of 
2 and more m. in height and of varying weight ; the large ones with 500-600 
nuts, the medium with 300-400, and the small with 200. Dr. A. De An- 
BiiABE says that the bunches weigh so heavy that two men can scarcely 
lift one ; 5 bunches examined by the learned Doctor bore respectively 580, 
442, 361, 217 and 161 fruits. 

As to the size of the fmits, some are 10-12 cm. in length and 6-8 in 
width, weighing 140-250 grams. 

The following are the results of an analysis of the dried edible kernel 
made by Dr. Anbrabe : 


water 13.200 

fat 66.750 

proteins 2.612 

amino-acids, non-protein nitrogenous substances 0.875 

saccharose and other carbohydrates 13.263 

cellulose (fibre) . 2.500 

fixed mineral salts 0.760 


The % of oil from hydraulic pressure was 69 % i. e. 690 gms., oil per 
1000 gms. kernels. 

An analysis made in London gave the following results : 


water 4,21 

66.12 

albtimenoids 

carbohydrates 14.47 

mineral matter 2.02 

5-99 


The author then examines the various methods for extracting the oil, 
which is used for the manufacture of soap and perfumes, for lubrication and 
for the kitchen, etc. It is clear, n&ctuous and slightly yellow ; solidifies at 
20-22^. ; density 0.914. It makes an excellent fuel for motors of the Diesel 
and semi-Diesel type, superior to crude oil and the best petrol. 

[ 850 ] 
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The following are the restdts of various analyses : 

I — Analysis by the Imperial Institute, London: 


melting point (in open tube) 26^!^. 

solidification point of the fatty acids .... 230C. 

specific weight at 150C ■ . . . 0.868 

acidity index 5.5 

saponification index 249 

iodine index . .15.6 

non-saponifying substances 0.3% 

soluble volatile acids 5.8 

insoluble volatile acids 10.2 


II — Analysis by R. Bouton and D. Hever (indication as AUalea 
funifera) : 


weight of 100 fruits 11.200 gm. 

% of oil in the kernel 65.7 

melting point 22.2° C. 

complete fusion point 26.10 (3, 

solidification point 22. 70 

saponification index 246.9 

III — Analysis by Dr. Brito Bassos : 

initial melting point: 720F. 

melting point : 790F. 

solidification point 720F. 

saponification value 247.7 

iodine index 16.83 

free fatty acids 1.98 

refraction index (Zeiss scale at 400C.) . . 36.9 

glycerine. . . . ? 13.2 % 


. There are many difierences among these analyses, thus rendering 
necessary new and more exact researches 

The following are two analyses of babassu copra and Bahia coconut 
copra, which show the superiority of the former : 



Babass^i 

% 

Ballia cocontit 
% 

moisture • . . . . 

. . 4.21 

3.80 

oil . 

. , 66.12 

66.00 

albumenoids 

. ■ 7-'i8 

7-27 

digestible -carbohydrates . . 

• ■ 1447 

15-95 

woody fibre . 

• • 5-99 

4-55 

mineral matter 

- - 2.03 

2.43 


100.00 160.00 
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Tile oil cake is very rich in food substances, especially albumenoids 
and caibobydrates, as is sbown by the following figures : 


^:ater 15.59 

oil. , 6.50 

albumenoids , 19.81 

assimilable carbobr^drates 4.00 

fibre 16.50 

mineral matter 5.60 


Other by-products obtained by distillation from the " babassii ” 

coconut are : superior metallurgic coke, tar, calcium acetate, and methyl 
alcohol. 

It produces cocoa and vegetaline or butter, superior to that from milk 
The refuse forms an excellent fuel, which may be used for locomotives. 
The fibre is excellent for making cordage and ropes, and ofiers great resis- 
tence to sea- water. 

Number of the trees : This is not easy to determine because in the statist- 
ics no distinction is made between coconut and other palms. The number 
(of the former) must be immense — several millions, the more so as those 
which are exploited are an insignificant part of the total number. 

In a publication on the Principal Agricultural Products in Brazil 
in 1922-23, the production of babassfi ” in 8 States (13 Municipalities) 
is given as 45 million kg., which at 600 reis per kg. = 27,000.000,000. reis. 
or Pcs. 86,557,500. According to the same work, the State of Maranhao 
from 1921 to 1923 produced 833,000 kg. of babassu kernels, and for 
1923-24 its production was estimated at 2,260,000 kg. P. C. 

S51. Variatioii in Coconuts with reference to Fruit Production. 

Jack:, PI. W. The Malayan Agricultural Journal, Vol. XIII, No 2, pp. 25, 
bibliography. Kuala Tunipur, 1925. 

The selection of seed coconuts is of the greatest importance owing to 
the length of the profitable life of the palms, which under good conditions 
should exceed fifty years. 

The wide variation in several characters of the palm is well known, 
but there is little statistical proof as to the degree of variation. These differ- 
ences have been noted in the case of : number of roots per palm, number 
of female flowers per spathe, number of spathes, oil content of the meat, ‘ 
and in number shape, size and weight of fruits. 

The author found that, despite environmental factors each tree will 
retain its own individuality as long as conditions favour a fair degree of 
development, and that good producing trees remain good yielders on the 
average, and poor yielders continue to give a low yield. The data given 
show definititely that there is a wide range of variation in fruit production 
per palm, and indicate that this is not due to soil variations. 

The freq^uency curves show the variation in production graphically, 
and demonstrate the need for selection in this important branch of tro- 
pical agriculture. W S r 
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852. Resins and Oleo- Resins of Indo-Gliiiia. 

CrEvost Cli. Resines et oleoresines de Tlndocliine. Bulletin iconomiqm 
de V Indo-Chim. Year XVIII, N® 170, pp. 1-57, numerous plates, 1925. 

The Bulletin econoniique de Vlndo-Chine continues the puhlication of 
the Catalogue of the Products of Indo-China, which in the form of an 
abstract, constitutes an independent work of great documentary impor- 
tance. The three first volumes of Crevost and Lemarie being completed, 
Mr. Crev(.)ST, since the death of the latter, continues the publication alone, 

The first part of Volume IV has been given in Bulletin Economique, 
that is to sa3% class XVII Resins and Oleo-resins 'h 

The author studies successively the following products : 

A, Resins. 

I. Dipterocarp-resins. 

(1) Damars of Batavia : Ho pea odorata Rosb., H. ThorelU Pierre, 
H. dealhata Hance, H. Pierrei Hance, H. Recopei Pierre, H. ferrea Pierre. 

(2) Secondary resins : Shorea vulgaris Pierre, Sh. ThorelU Pierre, 
Sh. ohtusa Wall., Sh. Harmandii Pierre, Sh. hypochra Hance, Sh. Cochin- 
cMnensis Pierre, Sh. Henryana Pierre, Sh. maritima Pierre, Sh. cambodiana 
Pierre, Pentacme siamensis Kurr. ( = Shorea siamensis Mig.). 

(3) Vatica Resins: Vatica pMlastreana Pierre, V. ThorelU Pierre, 
F, harmandiana Pierre, V. astrotricha Hance, V. faginea Dyer., V. Dyera 
Xeng., F. ionkinensis A. Chev. 

(4) Copals : Anisoptera rohusta Pierre, A. cochinchinensis Pierre, 
A. glabra Xurz., A. sp. 

II. Coniferous Resins, buds of Pinus spp. 

III. Burseracees Resins, elemi ’’ of Canarium copaliforum A^ Chev., 

black damar of C. nigrum Engl. * 

IV. Hamamalidagees Resins, of Liquidambar ionkinensis A. Chev., 
L. Orientalis Mill., AUingia excelsea Nor. 

V. Teguminons resins, of Sindora cochinchinensis H. Baill. 

VI. Hypericaceous resins of Cratoxylon prunifolium Dyer. 

VII. Simaburaceous resins, Ailantus malaharicaCD, Q., A. fameliana 
Pierre. ■ 

VIII. Urticaceous Resins, Strehius asper hour. 

The direct exportation of Indo-Chinese resinous products is very 
small, but it must be borne in mind that the greater part of these products, 
such as the fine damars of Cambodia and Taos, pass through Siam for ex- 
port, principally to Singapore, a large market for resinous products. The 
following figures show the importance of this market. 

Trade of Singapore from 1900 to 1920. 

(A) Copals : 

Imports : 120,000 tons, valued at $ 26,500,000 or $ 221 per ton. 

Exports : 144,000 tons, valued at | 38,000,000 or $ 250 per ton, or 
a value of exports over imports of | 12,500,000. 
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(B) Bamars : 

Imports : 96,000 tons, valued at $ 10,900,000 or $ 112,50 por ton. 

Exports : 86,400 tons, valued at 11,700,000 or $ 135 per ton or a value 
of imports over exports of $ 800,000. 

B = Oleo Resins (wood oils). 

Supplied By Dipterocafpus alaius Roxb., Difterocarpus tuber culatus^ 
Roxb., D, intficatus Dyer, B. Jourdaiini, B. artocarpifoUus Pierre, B. Dyeri 
Pierre, D. Duperreanus Pierre, B, ins^llaris Hance, B. dbtusijolius Teysin, 
B, punctidaiiis Pierre, B. tonkinensis A. Cbev. B. spp. 

The wood oils produced by these Dipteiocarps are used almost entirely 
for local purposes, 

Eabotatory tests have shown that their distillation gives a large per- 
centage of essential oil, average 65 %, which could undoubtedly be used 
in the preparation of paints when mixed with linseed-oil. 

The author places the exudation of the Calophyllum inophylhm Tin. 
of the Guttifer family in the same class as these resinous products. 

P. C. 


853. The Beet Crop in Czechoslovakia in 1924 . 

UsjBAiir, J. (Forschungs-Institut der tchsl. Zuckerindustrie) . Bas Wachstum 
der Riibe in Jahre 1924. Zeiischrift fur die Zuckerindustrie der Tchechoslowa- 
kischen 'RepuUik, Vol. XEIX, No. 25, pp. 187-193, 2 diagrams. Prague, 

1925. 

The author compares the crop of beet in 1924 with that of 1923, tak- 
ing into account all the elements of the beet (weight of leaves, roots, sugar 
content, etc.) as w^ell as the weather conditions. Up to the month of Sep- 
tember no differences were noticed between the two years ; afterwards 
the growth increased in 1924, owing to more abundant rain. The total 
rainfall was in fact 378,5 mm. in 1924 from the ist April to the 29th Sep- 
tember agaimst 302.4 in 1925. Consequently the average weight of the 
beetroot up to the 29th September was increased from 729 to 837 gm. 
On the contrary the sugar content decreased from 18.77 to 17,23 %, im- 
proving however in the following month of October in which fine weather 
was favourable to assimilation. An evident increase also took place in 
the foliage. On the whole, it resulted that in the last two weeks, the weight 
of root was 14.2 % higher in 1924 and the amount of sugar in each root 
was 6.44 % greater than in 1923. These two figures therefore show an 
increased crop per hectare. A. F. 

854. Coffee Planting in TangUnyiks Territory. 

FoscanBr, J. The Sptce Mill, Vol. XlyVIII, No. i, pp. 22-27. New York, 
T925. 

The author's article indicates that in a few years the Arusha district of 
Tanganyika Territory will become a good coffee-producing area. 

The Arusha district is situated on the slopes of Mount Meru, at an 
elevation of 3000 to 5000 feet. The climate is excellent ; the long rains 
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occur from March to May, and the short rains in September^ the total 
precipitation being about 55 inches. The soil is exceedingly fertile, and 
water abundant. 

The first cofiee seed came from Bourbon and J ava. Bushes are planted 
8»9 feet apart. 

A report on a sample of coffee from the district states that it can 
be placed in the same class as the washed, hard bean of Costa Rica and 
Guatemala, and that the liquor has good body and flavour. 

W. S. G. 

855. Tea in Ceylon. 

Harter C. R. Journal of the Indian Tea Association, Part IV, pp. 193- 
226, Year 1924. Calcutta, 1925. 

The author gives an interesting and instructive account of tea-plant- 
ing in Ceylon, and treats the subject under the following heads : 

Statisticas, climate, soils, planting, pruning, plucking, manuring, cul- 
tivation, pests and diseases, manufacturing process. 

The article concludes with a comparison of India, Ceylon, and Japan 
teas. W. S. G. 

856. The Effect of Distancing on Tobacco Leaf. 

ImaTong S. B. Philippine Agriculturist, Vol. XIII, 7, pp. 269-297, 
fi-gs. 5, bibliography. Los Banos, Laguna, 1924. 

The author found from his investigations that the different varieties 
of tobacco seem to require different distancing. The height of the plant 
is affected by the distance of planting. The size of the leaf is also affected ; 
when planted 40 x 40 cm. and 40 X 50 cm. many small leaves were pro- 
duced, but when spaced 50 X 75 cm. or roo x 100 cm. the leaves were 
larger. The greatest weight in kilograms of lower standard and top leaves 
per hectare were obtained by close planting, but the size of leaves obtained 
by close planting was much reduced. 

The burning quality of the leaves was improved by close planting, 
due perhaps to the leaves being thin and small veined, whereas wide spaced 
plants yielded leaves with coarse veins and a gummy tecture, which had 
poor burning quality. W. S. G. 

Arboriculture and Forestry. 

857. Fruit Growing in British Golmnbia. 

Bvmond T. S. Agricultural Progress, Vol. II, pp. 48-50. London, 1925, 

Eighty per cent, of the orchard fruit in British Columbia is produced 
in the Okanagan Valley, where 20 000 acres of orchard are under cultiva- 
tion. The valley is situated 150 miles from the Pacific coast at an alti- 
tude of 200 feet, in the dry belt, the rainfall being below 14 inches and 
irrigation is necessary. In the valley is the Okanagan Lake, 70 miles in 
len^h, on the shores of which the temperature rarely falls below (P P., 
or rises above 90® F. 
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The cMef centre is Kalowna, about halfway down the lake, situated 
on an alluvial flat ; a series of benches, the alluvial flats of former lake le- 
vels rise behind the town ; these flats axe covered with orchards of apples, 
pears, peaches, plums, apricots and cherries. 

The soil is ideal for fruit culture ; ploughing in of vetches seems to be 
the only form of manuring required. The limiting factor is the water 
supply, and no more land can be brought under cultivation without fresh 
expenditure on irrigation works, which present fruit prices would not 
justify. 

The fruit is mostly consumed in the prairie cities, while, some is exported 
from Vancouver and through the Panama Canal to England. 

The Federal Government gives grants in aid of farm costings and sup- 
ports an experimental station, where experiments are carried out on mat- 
ters of direct importance to fruit growers. A staff of horticultural, entomo- 
logical and other experts give lectures and pay advisory visits. The 
University Agricultural Department gives courses of instruction at Van- 
couver. 

As regards settlers : the Okanagan Valley is no longer open for the 
man without capital, as all the land than can, for the present, be irrigated 
is already developed. W. S. G. 

858, Investigations on Apples with Special Reference to Cider Apples. 

I. — Chbvauier, A. (Chef de la Mssion permanente d'agriculture au 
Mioistere des Colonies). Recherches biologiques sur les Pommiers et sp 4 cia- 
iement sur les pommiers a cidre. Revue de Botcmique appliquee et d" agricuUufe 
coloniale, VoL i. No. 3, pp. 149-T15. Paris, 1921. 

II. — SouRDiN. Composition des vergers des principales regions ci- 
dricoles. Comptes rendus des tmvaux de la semaine nationals du cidre. Paris, 
May 1925, pp. 83-90. 

UiflvRE A. T’elevage rationnel du Pommier. do. Paris, 1924, pp. 24-32. 

UKCcBUR. ha creation et Tentretien des Vergers, do.^ pp. 32-43. 

III. — Bijhouver J. (Taboratorium voor Plantenphysiologische On- 
derzoek). The Periodicity of the Development of the Bud on the Apple- 
tree. De Periodiciteit van ve Emopontwikkeling bij den Appel. Mededeelifi’- 
gen van de Landbouwhoogeschool, Vol. 27, No. 7, p. 63, flg. 10, 3 diagrams, 
Wageningen, 1924. 

IV. — Manaresi a. and G. B. GARAGR-usn. (R. Istituto Agrario Supe- 
riore di Bologna). The Floral Biology of the Apple. Ricerche sulla biologia 
florale del melo. Le Stazioni Sperimentali agyarie italiane, Vol, TVIII, Pert i 
to 6, pp. 18-124, 62 tables, 5 plates, bibliography. Modena, 1925. 

I. Normandy is at the present time the most important apple growing 
district in the whole world ; the crop is devoted almost exclusively to cider 
making in France. Three Departments use the entire crop for the well 
known drink and during the years when the yield was exceptionally high 
{e. g. 1895), as much as 25 600 000 hectolitres of cider was produced. Dur- 
ing the last 30 years, the greatest progress as regards apple growing 
has been made in the United States and in Canada. To France is due, 
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however, the credit of having been one of the first contitties, to undertake 
a methodical study of improved fruit growing. At Rouen the first really 
scientific studies were made on the cider-press fruits and as far back as 
1836 by the Societe d'Horticulture de la Seine-Inferieuie 

The author with reference to the information supplied by the abbe 
Rosier and A. bEBAUUT states that the cider industry has made rapid 
strides in France since the end of the XI century and it is evident therefore 
that the cultivation of the cider apple did not originate from wild stock. 
In fact it is very obvious that the cultivated trees in the north-west of France 
differ considerably from the wild Malus silvestris found in the forests in 
the same region. The cider apples and dessert apples both belong to the 
Malus doniestica groups and both may be traced as descended chiefly from 
Malus dasyphylla native of Western Asia. 

All the cider apples in Normandy differ widely from the bitter fruits 
in the forests and the author is convinced that they originate from another 
region, namely the Biscay coastal area, in Northern Spain ; where large 
numbers are still to be found. 

The author has made a list of varieties and strains of Malus found grow- 
ing wild in various parts of the world ; he enumerates 32, drawing attention 
however to the fact that the term “ species is very loosely used in the 
case of apples. 

The dying out of former varieties especially in Normandy, is admitted 
by the majority of fruit growers ; p>ropagation by grafting does not always 
give characteristic stock, and eventually variations in shoots occur which 
alter considerably the original variety. In addition to this, grafting may 
give rise to fairly distinct modifications, especiall3’^ when the stock and 
scion are unsuitable. For this reason it is essential that the superior va- 
rieties be renovated or seed obtained ; selection is consequently necessary 
if the variety better adapted for cider purposes is to be maintained. 

Considerable progress has been made as the result of cross-fertil- 
isation tests by Knight in England and V. Macotjn in Canada. 

The author supports the conclusions arrived at by Naitb as to the 
important part xflayed by insects in cross-fertilisation of apples and pears. 

Parthenocarpic varieties of apples are to be found. 

With certain dessert varieties this is incomplete. In Russia and 
Norway certain varieties (Russian) grow satisfactorily as far north as 
66'^ ; in Canada not beyond 55*^. In warm countries less success has been 
obtained ; this may be attributed to the fact that attempts have been 
made to introduce superior cultivated varieties into Europe, when it 
would have been better to experiment with wild varieties already 
cultivated in the Mediterranean coast and in subtropical Asia. 

The acclimatisation of apple trees to tropical countries is however, 
according to the author, not hopeless, and it is suggested that microcarpic 
apples be introduced from China and Japan and crossed with common va- 
rieties, and the hybrid obtained recrossed with the wild varieties in Indo- 
China (M. laosensis and M. Doumeri). In this way good results might 
be obtained. 

In the list of species given, the author includes several Eriobotrya, in 
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particular, M. bangalensis Hook F., fouud occasionally at looo m, al- 
titude ; several Photinia in Indo-China, e. g. P. Benthamiana Maxim., 
found on tke xAmiiamite ridge at lOOO to 1500 m. ; Sorbus spp. e. g. Aria, 
Camp aria, Micromeles, in India, Ytinnam and doubtless also on the un- 
explored mountains of Tonkin ; the Docynia, the Raphiolepis indica 
Sindl., found in Cambodia at 600 m. ; the Straiivraesin and Pourchinea of. 
China ; the AnielancMei of America. If for example one or more of these ’ 
species can be utilised as stock for grafting apples and if success is forth- 
coming in the tropical plains, the problem of acclimatisation will be well 
on the way to solution. 

The following conclusions have been drawn by the author : 

There is still much to be discovered as regards the biological pecu- 
liarities of fruit trees and especially cider apples, which are so abundant 
in Normandy and the surrounding provinces ; until now cultivation and 
improvement have been undertaken onh^ by unscientific methods. 

The satisfactory results obtained, however, hy investigators, suggests 
that considerable improvement may be possible both as regards selection 
and cultivation. To obtain a good crop, certain biological characteristics, 
brought to the fore duiing this work should be noted, and the conditions 
required to obtain better varieties. 

The method of cultivation of fruit trees in the different cider provinces 
of France has been extraordinarily neglected. After reading the “ Cahiers 
du Sire Gillies de Gonherville '' it is surprising to learn that a simple coun- 
try gentleman even as long ago as 1560 gave the greatest care to the rais- 
ing of his apple trees and the manufacture of cider which was up to the 
standard of the present day Norman growers with their orchards and 
cellars. 

When adequate attention is given to careful cultivation, and to the 
substitution of unsatisfactory varieties by good croppers, the cider 
industry will add considerably to its value and importance. 

II. The essential qualities to be looked for in cider apples relate 
both to the tree and the fruit. As regards the tree the first requisite is 
fertility : as there is no variety that is equally fertile all the time, it is 
necessary in order to estimate production to take it over a period of at 
least ten years. An apple-tree may be considered as fertile which bears 
on an average, yearly, the third part of a full crop, i. e. a hectolitre and 
a half of apples. Among other qualities are vigour, to be recognized by 
the thickness and and the colouring of the foliage, hardiness, by which 
is understood resistance to atmospheric influences, attacks of insects and 
parasitic diseases, and adaptability to the soil ; a closer study is necessary 
to establish practical conclusions as to this last point. 

As regards the fruit, preference has to be given to varieties which 
have a good appearance for the market and which stand transport well ; 
the juice should be easy to extract and should contain the right propor- 
tion of sugar, of acid and of pectic substances and generally the con- 
stituents favourable to the production of a wholesome cider. 

There are at the present time about 100,000 varieties of apple-trees. 
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Among these a twentieth will be selected of which two twentieths should 
have acid fruits, six-twentieths of bitter fruit and twelve-twentieths 
of sweet fruit. So as to facilitate mixing, varieties will be cuxtivated 
which ripen at different seasons, selecting three-twentieths of trees in 
their first fruiting, seven-twentieths of those in their second and ten- 
twentieths in their third. 

It is obvious that the varities must be adapted to the different soils 
and countries^ 

The most suitable soils are the flint clay soils, the least suitable the 
lime soils. Granite soils are excellent : and in soils containing potash 
large and well-developed fruit is obtained, which give a first rate cider. 

Propagation is by seed, followed by grafting on the foot or better 
on the foot and at the top. 

Of the utmost importance is scientific manuring which secures a 
regular crop. A full grown tree requires the following fertilisers for every 
square metre of the area covered by its roots : 

Nitrogen 17 gm. ; phosphoric anhydride 5 gni. ; potash 22 gm. ; 
lime 40 gm. 

It should be taken into account that each apple tree produces an- 
nually 8 kg. of wood, 15 of leaves and 100 of fruit : hence the necessity 
for providing a sufficient quantity of material in the form of chemical 
fertiliser, road scrapings, calcareous marl, calcium carbonate, and 
decomposed stable-manure. 

As regards growing crops on the soil under the trees, it should be 
noted that this should not be done during the first ten years of the life 
of the tree, hater on the trees become less sensitive to drying of the soil 
and accordingly it is possible to allow grass to grow under them or to 
cultivate wheat or oats. 

Special attention should be paid to the trunk and main branches, with 
should be cleaned every threeye ars by thorough scraping and removing 
all the old corky bark which shelters insect pests. The bark so stripped 
off should be burnt. The growths of lichens and mosses, which are often 
noticeable in [damp climates, should be treated with sulphur, iron or 
lysol. 

III. It is usually reckoned that three years must elapse from the 
appearance of the bud to that of the fruit- bearing, and during that time 
the “ vigour of the bud goes on increasing. It remains however to be seen 
whether this vigour consists rather in the number or in the size of the 
parts and whether there is any real connection between the vigour and 
these two characters. 

The author has been able to ascertain that during the summer months 
a certain correlation exists, at that time most evident, between the vi- 
gour and the dimensions of the small bracts that surround the bud. The 
growth in length of the bud stops towards the middle of August, equally 
with the growth on length of the larger leaves. It may be recalled that 
among the ten bracteolar formations of the bud in existence in April, at least 
five have been formed in the June to August period of the previous year/ 
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The growth and the primary formation of organs in the leaf and 
floral bud of the primary axis ceases by the middle of summer, while 
in the secondary axes they continue till the beginning of the cold 
weather. 

IV. From the continued investigations carried on through six 
succeeding years on different varieties of apple trees it appears that the 
flower-bearing buds — or rather those bearing both leaves and flowers 
-- begin to . swell towards the second half of March and the first days 
of April and thus disclose the actual flower-buds, which then come out 
in April. The actual dates depend on the season, the variety of tree, 
the position of the buds on the branch, etc. 

The time which elapses between the visibility of the petals and the 
complete unfolding of the flower is in favourable seasons from lo to ii days. 
For the unfolding of all the flowrers of a single inflorescence two to six days 
is usually necessar^^ The blossoming takes place nearly always in the 
daylight hours and is at its maximum at midday. 

The anthers discharge the pollen one day after the opening of the 
flower, sometimes also several days after, up to seven : for the most part 
it takes one to two days for all the anthers in one flower to open. The 
dehiscence takes place as a rule in the day time and requires from half 
an hour to some hours for each anther. Rain puts a stop to dehiscence : 
the pollen sacs after being soaked for some hours close up and thus shel- 
ter the grains which they still contain. 

The shedding of the pollen follows immediately on the dehiscence 
of the anthers and in favourable conditions takes less than half an hour, 
with resulting impohination of the stigmas, carried out by insects, bees, 
bumble-bees, etc. which however also visit the unopened flowers and those 
with closed anthers. 

The stigmas of flowers w^hich have been open a few hours or are half 
opened, always seem on examination under the microscope to be very 
well impoldnated : the pollen grains are scanty only in very windy weath- 
er or on very cold cloudy or partly cloudy days even when there is no 
wind. The pollen is caught and held not by the so-called stigniatic 
liquid ' which, the authors have not been able to trace, but by adherence 
to the numerous papillae of the stigma which aid the germination. 

One or two days after the blossoming and sooner in the case of wet 
weather, the stigma becomes brown from necrosis of the, cells : three to 
six days after the petals fall, the process being hastened by strong winds, 
or prolonged rain and delayed by calm or cold weather and marked 
humidity. 

As regards the setting of the fruit the authors, contrary to the usual 
opinion, have observed that fine days are not* the most favourable ; but 
on the contrary days that are partly fine and partly cloudy, with or with- 
out light rain, with an average temperature of from lo® to i6® C. and 
a humidity of 45 to 75 %. On the other hand windy days are un- 
favourable and so ate days that are partly fine but with a good deal of 
tain or a temperature below or cloudy days with or without tain* 

Apart from the season the flowers that first open have the best chance 
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of setting their fruit on account of the larger quantity of nutritive mate- 
rial available. 

There is a very great difference between the number of the flowers 
that open and that of the fruits that set, inasmuch as very many flowers 
and many small fruits fall in the first period of their development. This 
''fall'' is particularly noticeable in the second, third or fourth week 
after the opening of the flower and may continue till towards the ninth, 
and may be due to parasitic or to physiological causes. In spite of fre- 
quent and plentiful sprayings with insecticides, etc., much loss Is due to 
the former cause. The flowers ar damaged by : Anthonomus pomorum 
(0.3 to 30.4 %), Hyponomeuta malinellus (o to 8.5 %), Pyllohius oblongus 
(0.7 to I %), snails (0 to ii %), larvae of Sessia sp. (o to 1.9 %), larvae 
of a Geometrida (o to 2.2%). The small fruits fall as the result of: 
Hoplocampa testudinea (o. to 7.5 %), Carpocapsa pomonella (o to 2.2 %), 
Sphaeropsis malomm (o to 8.8 %) and up to 7.3 % fail as the result of 
causes not fully ascertained. 

Much more serious is the falling from physiological causes, by which 
from 45.1 to 97,3 % of the flowers or the small fruits are lost and which 
is due to imperfect pollination, or to deficiency of carbohydrates, nitro- 
genous substances or water. The consequence is that only from 0.3 
to 29.3 % of the flowers succeed in producing ripe fruit. 

During the development of the fruits the styles and stamens still 
present dry up, the sepals rise and enclose the thalamus, the shape of 
the apple goes through various changes, pits form round the calyx and 
the peduncle, etc. 

The final size attained by the fruits depends on various causes, the 
most important of which is the number of well-formed seeds which they 
contain. A. F, 

859. American Stocks in Viticulture in South Africa. 

Bp* PbeSSIS, a. M. Joufnal of the Department of Agriculture, Vol. X, 
No. 5, pp. 391-404, plates 8. Pretoria, 1925. 

^ The author 'gives botanical descriptions and notes on the following hy- 
brids tested ill South Africa. 

Riparia X Rupestris 101-14. The cuttings of this hybrid root and 
graft easily and give strong, fruitful, grafted vines. Gives good results 
on a variety of soils. 

Riparia x Rupestris 3306. Strong grower on fertile soils. Cut- 
tings root easily. Highly tresistant to phylloxera, 

Riparia X Rupestris 3309. Strong grower on fertile soils. Has given 
good results in fairly dry and heavy soils. Cuttings root and graft 
well. High resistance^ to phylloxera. - 

The above three .hybrids are highly resistant to phylloxera ; root and 
graft easily, and have good affinity for most vinifera varieties. They are 
among the very best stocks in use to-day. 

Notes are given respecting the following hybrids, which however 
proved to be less successful or have not yet been fully tested : Riparia 
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X Berlanduri 420 A, Rifaria X Berlandieri 34 E. M*, Riparia X Berlandieri 
I57"ii, Riparia x CordifoUa 125-1, Riparia x Rupestris X Cordifolia 
io6”8, Riparia X Solonis 1616, and Jacquex. W. S, G. 

860. Eucalyptus Species for Supply of Electric Power Transmission 

Poles » 

SlMMONDS, J. H. New Zealand Journal of Agriculture, VoL XXX, N® 3, 
pp. 157-166. Wellington, 1925. 

Tile author allades to the suitability of various species of Eucal^^ptus 
for supplying transmission poles, and states the restrictive factor in the lim- 
itation of the range of this genus is temperature. Causes of former success 
s and failure of plantations in New Zealand are discussed. 

Descriptions of many species are given and in order to assist the planter 
in selection of species for his particular district, the following table is given, 
the order being that of resistance to low temperatures : 


Climatic conditions 

Winters with severe and prolonged frosts 
and heavy falls of snow. 

Winters with frequent severe frosts and 
occasional snow. 

Winters with many frosty nights usually 
followed by dear days. 

Winters with mUd frosts usually followed 
by clear days. 


Winter without or almost without frost, 
with many hot days in summer. 


Species 

E. Gummii, E. gigantea^ E. Dalrympleana 
(probably) . 

E. viminalis, E. gigantea. 

E. globiklus (seaboard), E. Macarthun (in- 
land), E. Acermda, E. eugenioides. 

E. en>gmioides, E. saligna E. botryoides, 
E. hemiphloia, E. Mmlleriana, E. side-- 
roxylon^ E. laevopinea (probably), E. Bo- 
sistoana (probably), E. pilularis, 

E. longifolia^ E, corynocalys, E. crebra, E. pa- 
niculata, E. siderophloia. 

W. S. G. 


DIVE STOCK AND STOCK BREEDING. 


General. 

861. The Disinfectioii of Stables. 

Pope G. W. (Veterinaiian, Field Inspection Division, Bureau of Animal 
Industry), Farmer's Bulletin N® 954- U* S. Department of Agriculture^ 12 pp. 
7 %, Washington D. G. 1925. 

After having shown the necessity for disinfection the author describes 
various disinfectants, indicating their method of use, bactericidal value, 
advantages and drawbacks. He examines successively : bichloride of 
taercur}^ chloride of lime, chlorine gas, formaldehyde, pure carbolic acid 
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crude carbolic acid, creosol, solutions compounded witb creosol. To insure 
tkorougli disinfection is required : 

(1) A preparation of tiie building to be disinfected so as to facil- 
itate contact of tbe disinfectant with the disease germs. 

(2) A disinfectant appropriate to the germs to be killed. 

(3) A method of application insuring the most intimate contact 
with the bacteria. 

Explanatory figures show stables easy or difficult to disinfect and a 
series of disinfecting apparatus capable of giving good results. 

P. D. 

362. Paralysis of Chickens due to Goccidiosis. 

Eevnen, E. (Director of the laboratory of the veterinary Inspection) 
Paralysie des poussins due a la coccidiose. Annales de medecine veter inair e, 
Vol 70, nP 3, pp. 101-107, bibliography. Brussels, 1925. 

Goccidiosis is caused by Eimeria avium, an tmicelluiar protozoa, liv- 
ing in the small intestine of the caecum of the hen. The presence of coc- 
cidiae is almost constant in adult fowls without causing casualties ; the 
disease principally affects young chicks about 17 to 30 daj^-s old ; the 
afiected chicks have their feathers ruffled, suffer from a white, chalky 
diarrhoea, striped with blood ; death ensues in from 3 to 7 days. Mortality 
may be excessively high and is heavier when the affected chicks are younger. 
An autopsy shows the principal injury to be in the caecum, the mucous 
membrane of which is eroded and . contains the coccidiae. The latter 
leproduce in t-wo ways : (i) sexual reproduction, giving birth to the 
cocyst expelled by the germ bearers, capable of living in the external 
medium where it undergoes various transformations in 4 or 5 days and then 
becomes infections ; (2) an asexual reproduction : when it reaches the 
small intestine, the oocyst sets free the sporozoites under the action of the 
digestive juices ; these penetrate into the epithelial cells of the small 
intestine, curl up, grow at the expense of the cell, become spherical and 
are then called schizoites. At this stage the parasite undergoes various 
transformations and finally produces merozoites which penetrate into 
fresh cells of the small intestine. 

At a given moment, these merozoites undergo a sexual differentiation 
and produce microgametes and macrogametes the union of which produces 
the oocyst and assures the perpetuation of the species. 

Goccidiosis also occurs in older fowls and shows itself b3T* symptoms 
which are generally not seen in the young chick. Mortality may be heavy ; 
the fowls attacked suffer from paralysis especially in the feet, rarely in 
the wings. The disease runs its course in 7 to 15 days, reducing the fowls 
to skeletons. 

As the different stages of the coccidia succeed one another inside the 
epithelial cells of the intestine, remedial agents have but little effect on 
the parasite and treatment should be primarily prophylactic. 

The expelled oocyst requires 3 to 5 dayis before becoming infections 
and must therefore be destroyed during this period by carefully removing 
and burning the excrements. 

[8€S] 
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A good layer of quicklime should be spread over the run and the earth 
turned over to a depth of 30 cm. ; careful cleaning of the premises is an in- 
dispensable factor of success. As a medical remedy, cachou at a strength 
of 1 : 4000 has in several cases given satisfactory results. 

Whipped milk may also be used, while greatly decreasing the grain 
or maize ration ; a little grain is given in the morning, then whipped milk 
until 3 p. m., to avoid fermentation at night in the crop, and in the evening 
a rather larger quantity of grain so as to fill the crop for the night ; when the 
milk is removed, water is placed at the disposal of the young chicks. This 
regimen makes the excrements rather liquid, consequently the floor of 
the poultry house should be covered with short straw, renewed every day ; 
the premises should be well ventilated and kept quite dry and the temper- 
ature kept as even as possible. Avoid sudden changes of temperature 
and in the diet, which favour an outbreak of coccidiosis. 

After 8 to 10 days of this diet the disease will be arrested and the 
paralysed chicks will rapidly recover. P. B. 

863. Variations and Constant Relations in the Quantity of Milk and the 

Fat Content. 

SrREMUKR, J. (Chemist to the « Compagnie g6n^ale du lait », Rumilly 
(Haute Savoie). Variations et rapports dans le quantity de lait et la teneur 
en matidre grasse. Le Lait, Year V, Vol. 5, No. 44, pp. 353-359 • Byon, 1925. 

The object of this investigation was to decide the following questions : 
Which milidng is richest ? Which gives most milk ? Has the interval be- 
tween milkings any influence ? 

Two milkings a day, morning and evening, are assumed. The state- 
ments and conclusions which follow are based on a series of several hun- 
dred analyses made during a period of nearly 3 years, on mixed milk 
from a collction of 3500 to 4000 cows. By means of rapid collection made 
twice a day, the milk of the evening -was kept separate from that of the 
morning. Alt precautions were taken in the collection of samples. 

In summer, in the district in question, 6 to 7 hours elapse between the 
evening milking and that of the morning and 17 to 18 hours between that 
of the morning and that of the evening ; in winter, this is reversed. 

The two milkings, were found to be equally rich, if made at 12 hour 
intervals and this holds for any season. In winter when the time which 
elapses between the morning milking and that of the evening is less than 
that which elapses between the evening milidng and that of the following 
morning, the evening milk is richer than that of the morning to the extent 
of 7 gm. difference per litre. In summer, the reverse is the case ; the morn- 
ing milk is the richer to the extent of 4.5 gm. 

At mid-April or at the beginning of September when the interval be- 
tween two milkings in exactly the same (12 h.), the richness of the milk is 
exactly the same. 

In determining which milking gives most milk, the interval between 
the milkings has most influence. In winter the evening milking is less 
abundant ; in summer the contrary. 
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If tlie milkings are at an interval of 12 iionrs, there is the same quan- 
tity of milk. 

From these observations the author draws the following conclusions : 

(1) If the quantity of milk produced increases, the fat content de- 
creases ; the greater the quantity of milk, the lower the quality, 

(2) The greater the interval between two consecutive milkings, 
the more abundant is the second, but lower in fat content. 

(3) The quantity and fat content of the morning and evening milks 
are the same, for a large number of cows in good health, if the interval 
between these milkings is 12 hours. 

{4) If, in winter, the morning milking (in summer, that of the even- 
ing) is less rich and more abundant in quantity, it is because, having more 
repose between the two milkings, the udder stores up more milk. 

P. D. 

864. The Effect of Season on Milk and Fat Production of Jersey 

Cows. 

EXmek WvniE C. (Department of Dairying. University of Tennessee, 
Knoxville, Tennessee). Journal of Dairy Science, Vol. VTII, N® 2, pp. 127- 
131, 2 fig, 2 tables, bibliography. Baltimore, 1925. 

It is a well established fact that the milk production of a cow decreases 
as the lactation period advances and that the percentage of fat in the milk 
increases in the course of the same period. On the other hand recent re- 
searches have shown that there is an important relation between the sea- 
son of the year and the quantity and richness of the milk produced. 

In order to determine the combined effect of the lactation period and 
the season on the production and richness of milk, the author has examined 
the records of over 2900 cows included in the Register of Merit Record 
of Jersey Cows of the American Jersey Cattle Club. 

Cowl'S which commence their lactation periods in May and in July give 
on the average richest milk respectively in the 9th and 7th month of their 
lactation periods. Those which commence in June give a higher average 
percentage of richness of milk in fat from th 8th to the xoth month of 
their period of lactation than during the 12th month. 

The average annual percentage of fat in the milk was highest for cows 
commencing their lactation periods in July, August, September and was 
higher by about 5.45 %. 

The annual production of milk was highest for cows commencing 
their lactation in July, October, November, December, January, February 
and March ; it was in all cases more than 8800 lbs. (3992 kg.). 

The production of cows commencing their lactation in April, May, 
Jitne, August and September was less ; the average difference between 
the two groups was however slight. 

The average annual production of fat w'as highest for cows calving 
in July, October, November, and December, in all cases exceeding 4771b. 
(216 kg.) That of cows calving in April, May and August was less and 
always below 468 lb. {212 kg.). 

. 1 ^ 4 } 
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The season of calving and the period of lactation affect the richness 
of the milk, in the sense that the richest milk is obtained a certain time 
before the end of the lactation period depending on the month in which 
the cow has calved. P. D. 

865. The Food Value of Algae. 

Brocs-Rousseus. utilisation des Laminaria pauvres en sucre pour la 
nourriture des chevaus:. Remeil de Medecine vStSrinaire. Vol. Cl, No, 6, pp. 146- 
_i6i. Paris, 1925. 

Results of investigations undertaken by the author on the food value 
of Laminaria poor in sugar for feeding horses. 

In a first experiment continued for 5 months in a regiment of ar- 
tillery at Rennes, tw'o batteries, one light and the other heavy, were selected 
the horses of which, numbering about 120, were given 2 kg. of algse con- 
taining 17 to 18 % of sugar, in place of 0.600 kg. of oats and 2 kg. of hay, 
or, taking into account the equivalent of hay-oats, a replacement of 1.600 
kg,, of oats by 2 kg. of algae. 

Two batteries of the same strength served as control ; at the end of 
the experiment no difference was noticed in the condition of the horses 
fed on algae and that of the control horses. 

It appears therefore that the Laminaria have a definite food value 
and are not dangerous to animals. The author in continuation of studies 
has investigated in what proportions algse poor in sugar can replace either 
hay or oats. 

,.4. Replacement of hay by algce poor in sugars, — Experiment made with 
Laminaria, the sugar content of which was, on the average, 8.12 % ; it 
dealt with two pairs of horses with two waggons travelling 21 km. every 
morning at walking pace. Work at the same time, animals weighed on 
return form work, food weighed, water consumed measured, the residues 
of rations weighed next morning. After having determined the ration 
required to keep the animals at an even weight, with the given work and 
having accustomed the animals to algse (period of preparation of the an- 
imals 13 1 days) the writer began to feed the algse in place of hay, to one 
horse of each pair, the other horse continuing to get the equivalent ration 
(period of consumption of algse 70 days). The horses received the fol- 
lowing rations : 

I II 

Oats 5 kg. Oats 5 kg. 

Hay 3.850 » Alga 2.5 » 

Straw 2.800 » Straw 2.8 » 

At the conclusion of the experiment no noticeable difference was 
recorded in the weight of the horses, one of the animals consuming algse 
left every day from 100 to 300 grm. It may therefore be admitted that 
2.5 kg. of algse can replace 3.5 kg. of hay, which implies that the La- 
minaria can replace the hay of the ration for animals working at walking 
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pace, and the equivalence in the case of a daily ration of 3.850 kg. is 3 of 
algse for 4 of hay. 

B. Replacement of oats by algce poor in sugar, — Experimental condi- 
tions as before. After the period of equilibrium, one horse of the pair 
was given alg^. The animals not eating algae were fed the equivalent 
ration:— Oats 5 kg., hay 3.S5, straw 2.5 kg.; the others had i kg. less 
oats which was replaced by i kg, of alg^. After 30 days all the horses 
had gained in weight, but those which had eaten algee gained less than the 
others. It was decided to raise the ration of alg^ to 1.250 kg., the other 
conditions remaining the same ; after 30 days 3 horses out of the 4 lost 
weight, the average being against the animals given algse. 

The ration of algse was raised to 1.500 kg. and after 30 days all the 
horses regained weight, the increase being in favour of the animals given 
algse ; this was verified during a fresh period of 30 days, hence it appears 
that 1.5 kg. of algae can replace i kg. of oats. 

The ration of algae raised to 2 kg. and then to 2.5 kg. enabled the 
accuracy of the above-mentioned equivalence to be verified, for the an- 
imals eating the algae gained more weight than the others as soon, as the 
equivalence was exceeded. 

To sum up: — 

{a) I kg. of algse is equivalent to 1.33 kg. of hay ; 

(fi) 1.5 kg. of algse are equivalent to i kg. of oats, and ; 

(c) 2 kg. of hay equal i kg. of oats. 

Hence, 1.5 kg. algae = i kg. oats = 2 kg. hay. 

There is close agreement of the figures, which proves that the 
equivalence determined by the two separate experiments is very nearly 
accurate. 

The author has shown by these experiments that algse are harmless 
as a food, as was proved by the large quantities of algae consumed. More- 
over, one horse was able to consume 585.4 kg, of algse in 301 days without 
the slightest inconvenience. 

It is easy to understand the interest which these researches have for 
farmers near the coast and also for those of other areas, for dried algae are 
very easily kept for years without deteriorations. P. D. 

866. The Effect of Cane Molasses on the Digestibility of a Complete 

Ration fed to^ Dairy Cows., 

WmniAMS, P. S. (Department of Dairy Husbandry, Pennsylvania, State 
College). Journal of Dairy Science, voh VIII, No. 2, pp. 94-104, 6 tables^ biblio- 
graphy. Baltimore, 1925, 

The author's experiments were made for determining the effect 
of cane molasses on the digestibility of a complete ration fed to dairy 
cows. 

The experiments were divided into 3 series. A., B. and C., and each of 

[ 8 «] 
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the series included 3 tests ; series B. and C. were exact repetitions of the 3 
tests in the series A. 

Test I : — 4 Holstein pnre-bred cows getting a ration 
i of concentrates + hay and ensilage. 

I Test 2 : — The same 4 cows with the same ration as 

Sei^iES a. I + a quantity of molasses equivalent to 15 % of 

\ concentrates. 

I Test 3 : — The same 4 cows with the same ration as 

f in test I -f a quantity of molasses equivalent to 25 % of 

\ the concentrates. 

Each of the tests lasted for 21 days, of which 10 days were a prepara- 
tory period and il days the actual test. 

During the whole experiment the animals were given a complete bal- 
anced ration (maintenance ration + production ration) calculated accord- 
ing to Armsby's food standards, so that at the conclusion of the tests 
there was no appreciable difference in the weight of the animals. Food 
and drinking water were given at regular intervals, 3 times a day, immedia- 
tely after milking ; in addition, the animals could drink daily at 10 o'clock 
after the daily weighing. 

The molasses was dissolved in double its weight of warm water and 
the mixture poured over the food placed in the manger. A study of the 
milk production during the tests shows a progressive decrease in output 
such as occurs in normal conditions as the period of lactation progresses. 
All precautions were taken to collect ' carefully all the faeces and urine, 
separately for each animal. The excrements were weighed once a day 
at 8 o'clock in the morning. 

The period of effective record was 10 days, for the ist day of the ii was 
omitted with a view to assuring as normal conditions as possible. 

Exactty aliquot samples of excrements were taken daily and kept so 
as to constitute an average sample : at the expiry of each period of record ^ 
the nitrogen was measured by Koenig's method and the other con- 
stituents according to the methods usually followed. For calculating the 
coefficient of digestibility and compiling the tables the author assumes 
that the molasses is completely digested and, consequent^, he does not 
take into account the nutritive elements of the molasses in calculating 
the food ingested. This method allows of direct comparison of the 
nutritive food ingested and the eliminations in the excrements in view of 
the calculations of the percentage of digestibility. 

The numerical data of the experiments vshow that the digestibility 
of crude cellulose, of the non-nitrogenous extracts and of the ether extract 
is not uniformly affected, one way or the other, by the presence of molasses 
in the ration. 

Molasses have a tendency to diminish the digestibility of crude protein 
and dry matter ; however this decrease is so slight that it is scarcely aj)- 
preciable in practice* " P. B, 

^ 18®C] 
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867. Yeast as Suppiementary Food for Dairy Cows. 

Bcbxes C. H. and Wh^eiams V. M. (Division of Dairy Husbandry, Uni- 
versity of Minnesota, St-Paul Minnesota) . Journal of Dairy Science ^ vol. VTII 
No 2, pp. 89-93. Baltimore, 1925. 

Researches on the effect of the use of yeast as supplementary food for 
cows in milk and its influence on the content in vitamine B of the milk 
produced. 

The authors used, as animals for the experiment, 8 cows divided into 
two groups fed as follows : 



Group I 

Group 2 

ist. Period (40 days) , . , . 

Basal ration 4- 5'’east .... 

Basal ration 

2nd. » (40 

Basal ration 

Basal ration 4- yeast 

3rd. » (40 »).... 

Basal ration 4- yeast .... 

Basal ration 


The first ten days of each period are considered as a trial period and 
the comparison of results is made for the 30 following days. 

The basal ration was composed as follows : — lucerne hay, maize silage, 
dry beet pulp and a concentrate (ground maize 2, ground oats 2, wheat 
bran 2 and linseed cake i). The fodders were given ad libitum, the concen- 
trate was fed in such proportion as to give slightly more than the protein 
and energy needs required, calculated according to Armsby's standards, 
so that the yeast supplement might act fully, without limitation consequent 
on a deficiency of food. 

Dry commercial yeast was used at the rate of 55 gm. per day and per 
kg. of milk produced {25 gm.per day and per pound). The following are 
the results obtained : In group i, the average yield of milk during the 
periods in which the supplement of yeast was fed was 26.4 lbs. per day 
against a daily average of 26.5 lbs. during the 2nd period without yeast. 

For group 2 the average yield was 25.6 lbs, for the periods with basal 
ration against 25.2 lbs. for the period with basal ration + yeast. As 
regards the average daily yield in fat the respective figures were : 

Group 1 : 0.942 lbs. without yeast and 0.957 lb. with yeast. 

Group 2 : 0.897 lbs. with yeast and 0,925 lb. without yeast. 

The addition to a normal ration for dairy cows of yeast to the extent of 
25 gm. per day and per pound of milk produced does not cause either an 
increased yield nor an increase in the richness of the milk; further, no 
special effect was noticed either in the state of health or in stimulation of 
appetite. P. D. 

868 . The Volume of the Ration. 

UEEov, a. M. (Head of the Stock Breeding Department of the National 
Agricultural Institute) Ue volume de la ration. R&me de zootechnie, la r&vue des 
Meveufs, Year 4, No. 5, pp. 299-305. Paris, 1925. 

In the problems of the scientific feeding of animals it is not enough to 
determine the number of forage units contained in the daily ration, to 

[sei-sss] 
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calculate the quantity of energy necessary to an aniinal organism situated 
in given conditions of production, to investigate the value of the minimum 
daily supply in proteins, the presence of which in the foods enables the 
symptoms of lack of nitrogen to be avoided, but it must also be assured 
that the daily quantities of forage which the application of the usual me- 
thod provides are in proper relation to the digestive capacity of the animals 
in question, especially so that excess may be avoided. 

Species of domestic animals react diferently under the influence of 
a ration too rich in indigestible matter : ruminants have a greater capacity 
than horses for the consumption of bulky foods ; pigs, proportionally to 
their weight, have the smallest digestive capacity. 

Each animal should receive a given quantity of dry matter, neither 
too much nor too little, which depends on its species, weight, age and 
the nature and intensity of its production. It is therefore necessary to 
determine the coefficient of bulk of each of the forages capable of being 
included in the ration, that is to say, the quantity of dry matter, expressed 
in kg., contained in a forage unit of each of the foods considered. 

In a table the author calculates the coefficients of bulk of some of the 
principal forages based on the fact that green forages represent, in propor- 
tion to the volume of the ration, the best balanced category of foods ; he 
deduces from this that the coefficient of bulk of rations should as nearly 
as possible approach the figure which corresponds to meadow grass, 
namely 1.3. 

In a second table are shown the amplitude of variations in the coefficient 
of bulk of the ration admissible for each species and in each particular case. 
The practical application of the preceeding data are then studied by con- 
sidering a type ration for a dairy cow of 700 kg. giving 30 litres of milk 
per day. The ration contains 15.03 forage units and 21.89 kg. of dry 
matter ; the coefficient of bulk is therefore : 

dry matter 21.89 _ ^ 

forage value 15-53 

It is evident that it is not possible, without causing a loss of appetite 
and consequently a decrease in production, to replace in the proposed 
ration a portion of the concentrates by hay or straw. 

This method of calculating the bulk of the ration is simple and enables 
the contentdn dry matter of a ration to be usefully modified, without modi- 
fying its forage value, that is to say to determine the possibility or other- 
wise, from a physiological point of view, of food substitutions, which may 
appear desirable on account of the market rates of foodstuffs. P. D. 

869. Experiments on Stock Feeding at the Stock Breeding Centre of 

Clos Ry (Nievre, France). 

Kass:^, a. Experiences sur ^alimentation du betail au Centre jZooteclinique 
du Qos Ry (Nievre, France). Comptes Rendus des stances de V Acad&mie Agri- 
culture de France, Vol. II, No. 8, pp. 297-310. Paris, 1925. 

An account of some experiments carried out at the stock breeding 
Centre of Clos Ry, relating to the scientific feeding of stock. 
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The first experiments dealt with the fattening of pigs ; 12 pigs were 
taken, 6 of Croannais breed 8 Vo months old, and 6 derived from a cross 
Targe White-Craonnais, 7 months old ; the 12 animals were divided 
into 3 lots of 2 pure Craonnais and 2 Targe White-Craonnais, subjected 
first of all to the same diet, and afterwards to different feeding. The con- 
clusions as to the net cost per kg. of increased growth, to the influence 
of the feeding on the quality of the meat, and to the influence of the breed 
on the aptitude for fattening, may be summed up as follows : 

Potatoes and barley meal may be replaced by oil cakes without dis- 
advantage. Palm oil cake is liked by the animals, even in large quanti- 
ties, and its use is very profiiable. 

Substitution may be effected on the following basis : i kg. of cake = 

I kg. of bailey ; i kg. of cake — 4 kg. of potatoes. 

A series of experimental researches were next carried out on sheep : 
meat production with Southdown, Benichon and industrial cross-bred 
Southdown x Berrichon. Two lots of 20 lambs were formed, each in- 
cluding 10 males and 10 females and, in each lot, six twin lambs. The 
mothers had received the same feed of ha3^ and mangels ; the lambs were 
also given the same feed and received from the 30th day a ration which was 
progressively increased, composed of mangels, bran and barley meal. 

After a few^ months, 5 males of each lot were castrated. 

From the records made it appears that : In each breed, the males are 
larger at birth than the females and in the Southdown breed the difference 
is greater ; in both breeds subsequent growth seems to be in direct correla- 
tion with the initial weight. 

Advantage from a growth standpoint lies decidedly with the castrated 
lambs. 

From the point of view of comparative growth the Berrichon is 
slightly better than the Southdown ; the average daily gro’wth was in 
fact 0.1775 kg. for Southdowns and 0.1919 kg. for Berrichons. From the 
yield standpoint the advantage lies decidedly with the Southdowns, with 
a yield of 53.2 % against 49.3 % for the Berrichons. The author lemaxks 
that he is dealing with the results of only one year, that this should be 
taken into account in drawing conclusions and that the experiments should 
be continued and also carried out on crossbred SouthdownrBerriclion Iambs. 

A third experiment dealt with the comparative value of barley meal 
and manioc meal for fattening cattle. The experiment was tirade on young 
Charollais bullocks aged from 16 to 20 months, of the same paternal origin 
and as similar as possible as regards shape and fineness of tissues. Two 
lots as homogeneous as possible were put into stalls on the 17 November 
and given the same feed up to the 22nd, hay and mangels mixed with chop- 
ped straw. From the 22nd they received equal rations, except that for the 
2nd lot the manioc meal fed to the bullocks of the ist lot was replaced by 
an equal weight of barle3^ meal. It was noted that the manioc meal 
mixed with the mangels was as much liked as the barley meal ; the nutri- 
tive value is approximately the same. 

Consequently, the use of one in preference to the other should be de-^ 
cided by the market prices of the two foods. P. B. 
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870. The Breed* 

Dechambjrjs P* La Race. Eevue de Zootechnie, La Revue des Sieveurs, VoL XY, 
4, pp. 251-259. Paris, 1925. 

The Highex Committee of Herd Books, in consequence of a discussion 
wMch occurred during one of the meetings of the Congress of Herd Books 
charged one of its members to study and report on the question of the 
breed so that satisfactory understanding might be arrived at regarding 
the signification and scope of this term in frequent general use. 

The author studied the term and its significance as used in biology 
and in general ethnology, and in breeding practice, to draw from them 
useful conclusions for stock breeders. 

The distinction which should be established between breed and type 
must be clearly understood. 

The Type should be considered as the form round which individuals 
composing the breed are grouped ; it appears as a theoretical figure in- 
dependent of all idea of affiliation and living representation. 

The Breed is constituted by the collection of individuals which descend 
one from another and which possess the totality or the greater part of the 
characters of the t57pe. 

Hence, a type being given and defined by a small number of characters 
lecognised as fundamental, may be represented by several breeds separated 
from each other by one or several distinctive characters. 

Regarding the breed in the practice of breeding, it may be defined as 
a collection of individuals of the same species, in which identity of 
origin is expressed by similitude of bodily forms, coat, plumage, having 
the same productive qualities, the same temperament and the same 
aptitudes. 

It is however very difficult to prevent the signification of the term 
breed from having a certain conventional character, which in the con- 
sequence of several circumstances inherent to habitual conditions of the 
practice of breeding : 

(r) Breeds, even the best defined, always contain individuals which 
resemble more or less, neighbouring breeds. 

(2) In many domestic species and for many economic or other 
reasons, cross-breeding has happened frequently enough for there to be 
difficiilty in determination and delimitation, even in breeds qualified as 
pure. 

(3) The term breed is often applied, in practice, to groupings 
of artificial origin obtained by the mixture of several others. Cross- 
breeding has given rise to a great number of these combinations as well as 
continuous crossing not extended to total absorption. It is however 
right and necessary to note that if in certain cases the qualification of breed 
is unsuitable to too recent operations of crossing or cross-breeding, in others 
it is justified by the homogeneousness of the characters, the almost com- 
plete absence of throwing back and the care with which multiplication is 
looked after. 
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Hence, it may be said that : 

(a) The breed is the genetic group which comes immediately after 
the species in the scientific nomenclature ordinarily adopted. 

(h) It is defined by a' collection of general characters which are 
ethnical characters (profile, form of the head, proportions, weight, coat, 
horns, hair, etc.) and not specific, 

(c) A given breed belongs to a given type, that is to say to a general 
diagrammatic formula of which it is the representation drawn from a vari- 
able number of individuals. 

{d) The same breed may be difierentiated into secundary groups 
or “ sub-breeds '' which however should not be multiplied, but, on the 
contrary, should be made to return to the same general formula as soon as 
the essential morphological characters and the aptitudes are the same. 

{e) The term “ variety actually corresponds only to a group in pro- 
cess of formation whose characteristics are not yet fitted. 

(/) In the case of groupings obtained by crossings or by cross-breed- 
ings, the appellation “ breed '' should only be conceded after much cir- 
cumspection, so as not to accord it to groups in process of formation 
without stability and without guarantee of true breeding quality. 

' (g) . All the above considerations are necessarily of a very general 

character, for they should apply to all domestic species with which the 
Higher Committee of the Herd Books may have to deal. P. D. 

871. Are Milk Record Association Results Accurate ? 

Canduish, a. C. and Vicau, A. (Milk production Department, West of 
Scotland Agricultural College). The Scottish Joiirnalof AgricuUtwe^ Vol. VIII, 
No. 2, pp- 201-205, 4 tables. Bdinburgh, 1925. 

In view of the investigation of the degree of accuracy of results ob- 
tained b}^ milk record associations these results have been compared with 
those given by the weighing, after each milking, of the milk yielded by 
each cow of a; single herd. 

The estimate of yield according to the results supplied by the milk 
record made at intervals of 10, 20 and 30 days, so as to determine the in- 
fluence of the period between two records on the accuracy of the results, 
was efiected by two methods. 

(a) Old method : at the time of the first record of the lactation the 
total milk (morning milking + evening milking) given by each cow was 
multiplied by the number of days which have elapsed since calving ; at 
the time of subsequent records the total quantity of milk of the two milk- 
ings was multiplied by the exact number of da3^s elapsed since the previous 
.record. 

ih) New method : At the time of the first record of the lactation, 
the total quantity of milk of the 2 milkings of a cow was multiplied by the 
number of days elapsed since calving + half the number of days of the 
average interval between records ; at the time of subsequent records, the 
total quantity of milk of the 2 milkings was multiplied by the exact num- 

imi 
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ber of days between tbe records, that is to day, the day of record was 
sidered as the middle day of the period included in the record. 

The following is the average of results obtained with 24 cows ; 


Number 

of 

cows 

A-ctual 

yield 

(weighings) 

Estimated yields 

Old method 

New method 

Tested every 
10 days 

Tested every 
20 days 

Tested every 
30 days 

Tested every 
10 days 

Tested every 
20 days 

Tested every 
30 days 

24 

! 

642 gallons 

1 

631 gallons 

6 1 7 gallons 

594 gallons 

647 gallons 

647 gallons 

643 gallons 


The average results obtained by means of the old method of estimation 
wnth the figures given by records made at 10 days interval, differ from the 
true average obtained by weighings of the milk by less than 2 % ; with 
the new method, the results are a little closer and differ from the true 
average by less than i %. 

If instead of considering average results the individual records are 
observed we get the following table : 


Method 

Average 

Variation 

from 

Maximnin 

variation 

nsdent 

of 

variation 

yield 

the actual 
average yield 

Increase 

Decrease 

Old method: 

Gallons 

Gallons 

Gallons 

Gallons 

Gallons 

Tested every 10 days . . . . j 

631 

— II 

9 

1 36 

45 

)) )) 20 )) .... 

617 

— 25 

— 

65 

65 

3 ) )) 30 )) .... 

New method: 

594 

-48 

— ’ 

93 

! 93 

[ 

Tested every ro days .... 

647 

5 

24 

13 

37 

)) 3> 20 » .... 

1 647 

5 

25 

32 

57 

3 ) )> 30 «... . 

! ^43 

1 I 

40 

30 

82 


The records estimated according to the new method with intervals 
of 10, 20 and 30 days between records do not show any important variations 
compared with the actual yield, when the average for the herd in considered 
the individual variations increase according as the interval between suc- 
cessive records is increased. However, even with a period of 30 days 
between 2 records, they are not large enough to destroy the practical 
value of the results. 

This is not the case for results obtained according to the old method 
of estimating the yield ; with that method, with 10 days interval, the aver- 
age variation is less than 2 %, but increased to 4 % for 20 days interval 
and to over 7 % for 30 days interval. 

The new method of estimation therefore gives a much closer approxi- 
mation in all cases than the old method. 

The study of the length of the period of lactation throws some light 
on this subject. 
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The average actual length of the period of lactation is 265 days 
according to the new method of estimation we get 265 or 266 days as the 
average length of the period of lactation , while with the old method the 
average length of the period of lactation is respectively 261,256 an 251 
days for the respective intervals between 2 records of 10, 20 and 30 days. 
This means that, according to the old method of estimation, the average 
length of the period of lactation is shorter than the actual length by about 
one half of the period between 2 testings. This is due to the fact that the 
end of the period of lactation does not always coincide with a testing day, 
but more often occurs at some time or other between 2 consecutive 
testings. The weighing operations and the calculations of the 3deld did 
not commence on the average, until the 5th day after calving, that is to 
say at the end of the period of the colostrum ; for greater accuracy the 
average production of the first 5 days, about 18 gallons, should be added 
to the average production indicated. 

Hence, it may be said that the new method of estimation gives \^eiy 
satisfactory results, sufficiently accurate for the estimation of records. 

P. D, 


872. Calculating the Average Production of a Dairy Herd. 

Becker, R. B. (Division of Dairy Husbandry, University of Minnesota. 
University Farm, St-Paul, Minnesota). Journal of Dairy Science^ vol. VlII, 
No. 2, pp. 105-114. Baltomore, 1925. 

To appreciate correctly the value of a dairy herd, it does not suffice 
to consider the exceptional records given by certain cows, but on the 
contrary a high average production of the whole herd should be sought 
for as proof of power to transmit the character of high productivity. 

The object of the author's report is to discuss some of the methods 
of estimating the average production of herds hitherto used and to bring 
to notice a more accurate method recently devised by himself. 

For the comparison of methods the author utilizes the production 
records of a herd belonging to the Sunflower Cow Testing Association of 
North West Kansas. . 

The “ equivalent average " method considers the number of milking 
days in the course of the year ; by dividing this number by 365 we get the 
average number of cows milked each daj^. If the total production in milk 
and in fat is then divided by the average number of cows milked each day, 
the average production per head per annum is obtained. This method 
_ based on the sujiposition that the cow is milked 365 days a year, gives 
too high results not giving an accurate accotmt of the average production, 
especially in a herd in which the cows have an abundant milk production 
in a short period of lactation. 

The “ rough average " method estimates the average production by 
dividing the total production of the herd by the total number of cows 
which have calved before or during the course of the year considered. This 
method somewhat under-estimates the actual average production of the 
herd, it does not allow for cows which do not accomplish a complete period 

' |Sfg] 
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of lactation (sale, deatli) ; in addition the heifers which commence their 
lactation towards the end of the year cannot give the complete and accurate 
measures of their capacity of production, but enter into the account in 
the calculation of the average production. 

The ‘‘ herd average '' method only takes into account for calculating 
average production, the cows which have commenced their period of lacta- 
tion before the beginning of the year of record and which accomplish a 
complete lactation on the strength of the herd in the course of the year 
ill question. This method, more accurate than the two previous methods, 
has however the defect of not tailing into account cows which only ac- 
complish part of their period of lactation during the course of the 3'ear 
considered. 

The cow-month '' method brings into account for calculating the 
average production of all cows in the herd, in lactation or dry, for each 
month of the year. This total number of cow-months for the year 
dirdded 12, gives the number of cows in the herd for the whole 
year. 

dividing the total production in milk and fats by this latter num- 
ber the average production is obtained with a fairly great degree of accur- 
acy. Hovrever, the figure for the average production is slightly too high, 
for the dry period for heifers commencing their period of lactation towards 
the end of the 3^ear of record is not taken into account. 

The Banish method of calculating the average production of a herd 
is based on the number of days during which the cows consume food dur- 
ing the year. The total of feeding days is divided 365 so as to get the 
number of cows in the herd during the whole 3^ear and from that the aver- 
age production is calculated. 

This method gives results very near the truth, but however tends to 
over-estimate slightly the figures of the average production, for it does not 
take into account a dry period for heifers commencing their period of lacta- 
tion late. 

The author proposes the lactation average '' method. It is based 
on the average length of the period of a normal cow in the herd ; cows 
which accomplish their normal lactation in the course of the 3^ear are cotinted 
as such (i) ; for the cows which onl}^ pass a part of their period of lactation 
in the herd during the course of the year considered, the equivalent n tim- 
ber of cows which would have accomplished a complete average lactation 
is calculated, (2) according to the normal length of the lactation of normal 
•cows of the herd. 

The total of (i) -f- (2) gives the real number of cows in the herd during 
the whole year and enables the average 3deld of the herd to be calculated. 

The last four methods give results which are near the truth ; however 
the last method, taking into account a proportional dr3^ period for the cows 
which only accomplish a part of their lactation during the course of the 
year considered, represents the normal situation of the herd better, and 
gives a more accurate result of the true average production,. 
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Special. 

S73. Feeding Experiments with Dairy Cows. 

FKEDER.ICKSKN, Prof. L.; Andeesen, A. C. (Manager) and Wenzee. H. 
(Assistant). I. Forel0bige oplysuingen oin nogle Fors 0 g met Malkek0er i 
^dnteren 1923-24. II. Plan for nogle Fors0g med MalkekOer i vinteren 1924-25. 

Meddelelse fra Fors 0 gslaboratoviet Husdyvbrugsaf deling, pp. 1-39, 9 tables^ 
I graph. A Bang, Copenhagen, 1925. 

Second Report of the Domestic Stock-breeding Department of the Expe- 
rimental Lahoratoy, 

Preliminar}^ information regarding experiments with dairy cows made 
during the winter of 1923-24. 

A, Constant quantity of Feed and varying Quantity of Protein. 

The experiments were carried out by Professor Tars Fredbricksen 
on five farms with 120 cows and in accordance with the following scheme 
for the amount and type of fodder (three batches of cows) : 

Batch A: i F. tJ. with 120 gm. protein per 2.6 kilos 4 % milk (46.2 gm. protein per kilo 4 % milk) 
» B: I » )) 96 » » » 2.6 » » » (36.9 » )) )) )> » » ) 

» C: I » » 144 )) » )} 2.6 )) » » (55.4 )) » » » » )> ) 

The reason why 4 % milk has been chosen for future calculations is 
explained in the report. In accordance with a very great number of tests 
of the average combinations of Danish cow's milk it is possible — the fat 
percentage of milk being known — to find the approximate content of other 
substances in the milk and to calculate on this basis the heat of combustion 
of the milk. Mr. A. C. Andersen states this to be (fat percentage X 113.5) 
290 calories per kilo. Professor K. Moeegaard has further foimdthat 
the cost of producing 1000 calories in milk is almost the same whether its 
fat content is high or comparatively low. In bulletin No. 245 of the Uni- 
versity of Illinois, W. T- Gaines and F. A. Davidson, following large scale 
tests of the yields of American cows, suggest the use of the so-called 4 % 
milk in comparing the yields of dairy cows. The quantity of 4 % milk is 
found by mnltipl^ ing the absolute quantity of milk by 0.4 adding to this 
the fat content of the milk X 15. Professor FrEDEricksEn shows in 
a table that one kilo of 4 % milk practicall3’ contains as many gms, of 
protein and as man}- calories, whether, the calculation is made with a 
fat percentage of 3 or 7. 

As regards the carrying out of the experiments', it should be noted that 
it is necessary to distinguish between a preparatory stage, an experimental 
stage and a later stage. In the preparatory stage the object was to form 
three uniform batches, A, B, and C, which in the following experimental 
stage (about three months) are fed difierently : A, normally j B, below the 
normal ; C, above the normal. In the preparatory stage and the later 
stage, all batches were fed alike (as A in the experimental stage) in propor- 
tion to the yielding and body weight of the individual cows. On 2 
. farms respectively, 4.0 and 3.5 kilos of lucerne hay were fed daily during 
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the experimental stage to each cow. For batch B the quantity of oil 
cake on these farms is less than i kilo per cow daily. Batch A on these 
farms was fed daily about i kilos of oil cake per cow and batch C 
about 2 1.4 kilos of oil cake. For the three farms where hay was not used 
for fodder^ the quantity of oil cake varies per cow’ and per day from 14 
kilos (B) to 2.9 kilos (C). The mixture of oil cake was the same for all 
the farms, having been bought in one lot (the so-called '' Korsor mixture 
see below). In the feed were also included maslin, mangolds and straw. 
The maintenance ration is computed in proportion to the body weight of 
the cow ; 50 gm. protein is reckoned to be contained in it per kilo body 
weight and is for : 

400 kilos live weight 2.5 F. U. containing 200 gm. protein 


500 )) 

» » 5.0 )) )) • 

250 )) 

)) 

600 )3 

» )) 4.5 » )) 

300 » 

» 

On an average 

the following results have been obtained during the 

experimental period 



Average for 




'^A B C 

In the feed, gm. protein per kilo 4 % milk ..... 


, 50.2 40.4 58.6 

Yielding per cow daily . 

J kilos milk . . . 

( kilos 4 % milk. 


13.9 13.4 14*1 
507 503 51S 

13.2 12.9 13.4 

Average weight of cows. 
Increase per cow in 100 

kilos 

days, kilos 


503 502 498 

8.4 3.1 1 1.6 

For 100 production F, U 

/ kilos milk . . . 

} kilos butter fat 

1 kilos 4 % milk. 

\ kilos growth, . 


250 250 255 

9.1 1 9.40 9.35 

237 241 242 

1. 51 0.58 2.09 

For 100 F. U. altogeter . 

( kilos milk . . . 
j Idlos butter fat 

J kilos 4 % milk, 

V kilos growth. . 


146 144 148 

5.30 5.37 ‘ 5-44 
137 137 140 

0.88 0.33 1.22 


The preliminary statement respecting the two years' experiments 
with constant quantity of feed (r F-U per 2.5 kilos 4 % milk) and varying 
quantity of protein, signifies that the greatest aggregate yield for lOO F-U 
altogether, is obtained by such batches as have received 50 gm. protein 
and over per kilo of 4 % milk. With 40 gm. protein per kilo of 4 % milk 
(batch B 1923-24) during the experimental stage, a decided decrease in the 
quantity of milk was shewn. An increase in the quantity of protein from 
about 50 to 60 gm. per kilo of 4 % milk (A to C 1923-1924 and B to A 
1922-1923) seems to have caused a small increase in the yields. A further 
increase in the quantity of protein from about 64 to 77 giii. per kilo 
of 4 % milk (A to C 1922-23) seems to have caused a small increase in 
the quantity of milk, but at the same time the growth had decreased. 

[ 813 ] 
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Taken on the whole the outcome of the experiments with constant quantity 
of feed and varying quantity of protein, have not been very significant, 
nor have they been quite homogeneous for all the farms, 

B. The special influence of certain kinds of fodder on the quantity and 
fat content of the milk. Experiments with coconut and palm-nut cakes. 
By Hans Wbnzel. 

During the winter 1922-23 a new kind of cake, called “ Babassu cake 
was tried in a single experiment, with the result that one batch of cows 
fed with babassu cake thrived just as well as another batch that received 
coconut cake, and it also appears that for cows that had both kinds of 
cake, the fat percentage of the milk increased in comparison with other 
cows fed with other kinds of cake. For a closer investigation of these 
results an experiment was made during the winter 1923-24 with coconut 
and palm nut cake compared with others. xAJli the four batches of cows 
were fed according to the same scheme as the normal batches (A) in the 
above mentioned experiments, i. e. the quantity of feed increased and de- 
creased with both, bod}^ weight and quantity of milk and percentage of 
fat. All cows therefore, have all the time received the same number of 
P. U. and gm. of protein. The only dilference for the batches was the 
kind of cake at the experimental stage. The cake mixture of the normal 
batch (the “ Korsor mixture with which the other mixtures are com- 
pared, was composed of : 

30 % of coconut cake, 

30 % sunflower cake, 

10 % earthnut cake, 

10 % soy cake, 

10 % sesame cake, 
xo % palmnut cake. 


In the experimental stage the various batches received : 

Batch A: ''Korsor Mixture*’, 

)) B : Y2 » » and ^3 of coconut cake (65 % coconut cake and 5 % palm cake), 

» C : Y2 » « and ^/3 of cake (55 % of palm cake and 15 % coconut cake), 

)) D : Y4 of sunflower cake, soy cake, Y4 earthnut cake and sesame cake. 

All the cows each day had on an average 40 kilos of mangolds and 5 
kilos straw. Of oil cake, A. had about 2 % kilos, B. 2 % kilos, C. almost 
4 kilos and D i kilos per cow daily. The difference in the quantity 
of cake is due to the fact that the quantity of protein per F-U had to 
be the same for the batches, and this was obtained by adding grain. AH 
batches during the preparatory and subsequent stages had “ Korsor mix- 
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ttire ” instead of cake .The daih" average yield per cow (in milk and fat) 
throiiglioiit tlie experiment was : 

A ' B c D 

30 % <55 % , No coconut 

coconut cake coconut cake coconut cake 
and TO % and 5 % and 55 % ^ , 

palmnut cake palmniit cake palninut cake pamiiiut cake 



preparatory stage 


17.6 

17.5 

17.6 

17.5 

Kilos of milk . . 

experimental » 


14.8 

16.0 

16.1 

15.2 


subsequent » 


ti.8 

12.9 

12,7 

11.4 


preparatory stage 


3.84 

3.68 

3.67' 

3.67 

% fet 

experimental » 


3.76 

3.74 

3.69 

3.43 


subsequent » 


3.79 

3.62 

3-63 

3.^3 


preparatory stage 


676 

644 

646 

642 

gm. fat. . . . . ■ 

expeiimentai )) 


556 

596 

595 

521 


subsequent y > 


447 

497 

461 

414 

( 

^ preparatory stage 


17.2 

16.7 

16.7 

16,6 

Kilos 4% milk . . ^ 

experimental )> 


14.2 

15.3 

15.4 

13-9 

1 

■ subsequent » 


11.4 

12.2 

12.0 

10.8 

Actual experimea- ^ 

growth, per cow in 

1 days, kilos . . 

100 

I 3 -I 

1 1.9 

9.5 

S .3 

tat stage . .. . j 

average weight of the 
cows, kilos . . . 

511 

475 

483 

495 


The chief results of the experiments may be thus indicated. 

The experiments of 1922-23 and 1923-24 show that certain feeding 
stufe have a considerable influence on the fat percentage of the milk. 
The more coconut, babassu or palm cake contained in the cake mixture, 
the higher became the percentage of fat. By exchanging half an artifi- 
cial feed mixture with coconut or babassu cake the fat percentage was 
raised % %, and by omitting the 30 % coconut cake and 10 % palm cake 
contained in the Korsor mixture and replacing them with the other kinds 
of cake of the Korsor mixture, the fat percentage was lowered % %, 

The influence these cakes have on the quantity of milk is not cleaxiy 
shown by the experiments, the results of the two years not indicating the 
same tendency, but even where a decrease has occurred in the quantity 
of milk, the batches fed with babassu, coconut, or palm cake have, however, 
in every case yielded the largest quantity of butter fat. 

C. The ash content of the Milk (mineral) especially lime and phosphoric 
acid. A. C. ANjOERSBisr. - 

The purpose of the experiment was to ascertain whether- the content 
of lime and phosphoric acid in the milk is subject to important fluctua- 
tions during the winter, or is chiefl}^ influenced through the addition of 
minerals or bone dust. - To illustrate this point, large samples were sent 
in during the period 4th January to 20 June, from the experiments at 
Rosenfeldt, of the milk of 4 batches for each period of a fortnight. The 
normal experiments on the farm (under section A) dealt with three batches 
which, besides the recognised experimental fodder, kad a daily addition 
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of about 50 gill, cbalk and bone-dust (equal mixture) per cow ; a fourtli 
batch, fed in the same manner as batch A- under section A, on the other 
hand had no addition of chalk and bone-dust. 

Altogether, milk samples for 12 periods were sent in, of wliicli the two 
last periods include the time after the cows had been turned out to grass. 
From the anahdical results it appears that the variations found in the 
content of phosphoric acid, lime and magnesia, are only insignificant 
and the batch without the addition of chalk and bone-dust was in no 
way different from the other batches. 

No regular variation in the combination appears during the stall 
feeding period. On the other hands it seems as if the content of phosphoric 
acid in the milk decreases, while the content of lime increases w^heii the 
cows are turned out to grass, but further investigations ate necessary 
before anything definitive may be said on this subject. 

Corr. Denmark. 


874. Milk- Production and Draught- Efficiency, 

OtJTH. Milchleistung und Zugleistung Biirgenlandische Rindviehzucht- 
genossenschaften. Wiener landwirtschaftliche Zeittmg, No. 15, April ii, 1925. 
Vienna. 

In the recently formed association for cattle-breeding in Unteischiitzen, 
in Burgenland, the newest At‘strian confederate country’’, there was intro- 
duced more than a year ago an efficiency test. Of the 119 cows tested, 
87 were not onl3^ employed for milk-production, but also for draught. 
The average annual production of the cows not used for draught purposes 
was 2490 quarts (2827 litres), that of the “ draught-cows however 1984 
quarts (2252 litres) . Thus on an average per year and per cow, 506 quarts 
(575 litres) of milk were lost As the feeding of all the cows was the same, 
the equivalent of a cow's draught-efficiency may be calculated as equal 
to the value of 506 quarts of milk. Hence, it is a question of estimating 
in each case, which is most economical, milk-production or draught-effi- 
ciency, and to ascertain when the loss of milk begins to exceed the cost 
of a draught animal. Of the dairy cows 75 % gave more than 2202 quarts 
(2500 litres) a year, whereas of the draught-cows onty 26 % gave as much. 
The maximum milk-yield per cow was 41S1 quarts (4746 litres), which, 
taking into account the primitive breeding and methods of keeping, must 
be considered as a satisfactory result. H. K. 

875. Improvements In Sheep Breeding in Morocco, 

bAl/UOXJR, M. Ameliorations de Televage du mouton au Maroc, Revm de 
Zooteohnie^ la revue des eleveurs. Year 4, No. 4, pp. 279-285; No. 5, pp. 342- 
352. Paris, 1925. 

The number of sheep in the French zone of the Shereefian Empire 
may be estimated at 10,000,000 head, of which 7,200,000 paid '' tertib 
in 1924. The evolution of such a flock has, for many years, been obtained 
principally by persevering selection of indigenous breeds. It is indeed 

£8'5f4.8’rs] 
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very diftictilt to procure imported rams in sufficient numbers ; their ac- 
climatization is difficult and mortality high, owing to present conditions of 
life and also the Moroccan sheep will not be suitable for useful crossing 
with foreign strains before several years of selection. 

The most necessary measure to be taken for the improvement of the 
Moroccan flocks is a methodical and energetic scheme of selection ; the 
Administration of the Protectorate has begun by the development of 
castration. The progressive, but as rapid as x^ossible realization of all 
other processes of selection must now be considered, but the susceptibi- 
lities of the natives must he treated with consideration. 

The first effort should bear on the native Provident Society and on 
the important flocks belonging to influential Kai'ds ; it must next be endeav- 
oured, by emulation and interest, to incline other native breeders to adopt 
the same methods of selection until it becomes possible to impose them 
without difficulty, by regulations, on defaulters. 

Selection of rams : (a) Castration.. — During the last 2 years the '' Ser- 
vice de rfilevage '' has made a great eflort to develop the practice of 
castration by the use of the Italian pincers. Apart from the production 
of meat intended fox quick consumption, castration on a large scale has 
for its principal object the selection of rams by the elimination of bad 
breeding animals. Of course, only the veterinary should be authorized 
to select the rams to be kept and this selection should not be left to the 
native castrators who work empirically and contrary to the most ele- 
mentary stock breeding principles. 

( 5 ) Isolation of the rams. — In Morocco, in the large majority of 
cases, the ewes and the rams are mixed throughout the ; consequently 
there are lambs of unequal age and endurance, and lambing at certain sea- 
sons entails a heavy mortality. Absolute isolation of the rams during to 
months of the year is not practicable among natives, for that is contrary 
to long tradition, entails extra cost of herding and deprives the breeder 
of the double lambing to which he is accustomed. Isolation during 3 
months, from the ist February to the ist May might be considered : this 
w^ould prevent lambing in the summer which is detrimental to the ewes and 
lambs, while facilitating the marking of animals to be kept for selection 
and those to be castrated or killed. The native owners of large flocks 
having experience of the mortality in summer and autumn would readily 
agree to this reform ; for the small and medium sized flocks, it would be 
necessary to institute herding for 3 months at common cost, taking the 
'' douaf as unit. 

{c) Bonuses for the heepmg of classed rmns : These were awarded to the 
owner of the best selected rams and paid one year after award if the animal 
was shown in a good condition of preseiwatipn and maintenance. They 
are at present abolished. After experience of the new system of bonuses 
the '' Union Ovine de TAfrique du Nord ” may investigate with the Ser- 
vice de TElevage '' whether the re-establishment of this system would be 
of real use. 

Selection of ewes. — This appears to be very difficult to realize in 
Morocco. In the native flocks, the ewes bear when too young and defor- 
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mations result which are very prejudicial to subsequent gestations ; they 
also bear too old, when they can no longer give any but inferior produce. 
The isolation of ewe lambs and the feeding of old, sick, rickety ewes can 
only be effected through a slow process of propaganda and esampie by 
European breeders. Veterinary inspectors should be allowed to purchase 
for the native Prudential Societies, exceptional animals which the^" discover 
in the slaughter-houses. The most urgent (piestions were the regulation 
of slaughtering and the export of young ewes; the “ dahir of 12th the 
June 1920 forbade throughout the French zone of the Shereeffan Empire the 
slaughter of ewes under 2 years old and the “ dahir of •27th January 1923 
prohibited the exportation of ewes under 5 years old, except through the 
customs stations of the Algerian-Moroccan frontier, from the ist J anuary 
to the 30th June. 

Rigorous application of these measures meets with practically insu- 
perable obstacles. A centre of supervision for the '' filtering '' of hocks 
in course of exportation has just been organized at Taza (Vizirial Decree 
of 7th January 1925, B. O. of 13th January 1915). 

The '' Union Ovine de TAfrique du Nord might usefully help the 
Moroccan Administration by investigating with the General Government 
of Algeria the possibility of effecting the unification of the regulations in 
force in the two countries in the matter of the slaughter and export of 
ewes. 

Selected flocks. — Owing to the difficulty of procuring for native 
flocks a sufficient number of good rams for their improvement, it is ne- 
cessary to bring about the constitution of a flock of selected sheep by each 
of the native Provident Societies for which the best rams would be 
reserved. This measure would usefully supplement the institution of 
experimental sheepfolds started by the “ Service de Pfilevage ; applied 
at once and generalized afterwards it would exercise a very favourable 
influence on the rapid improvement of sheep-breeding in Morocco. 

Each selected flock, subjected to the direct control of the veterinary, 
benefitting by scientific methods (breeding, reproduction, feeding, shelter, 
care, etc.), would form a nursery of selected breeding animals and a useful 
example to native breeders. 

To constitute them, rams would be purchased by the native Provident 
Societies and could be obtained either by selection or by importation. The 
ewes would be borrowed free of charge from native flocks and restored 
at the age of 5 years to their owners. The lambs, in principle, would be- 
long to the owner of the mother. Until the nativt.s learn the advantages 
of the system and agree to share the expenses, the cost should be borne by 
the native Providant Societies. 

Cross-breeding. — The introduction of an improving strain is in- 
dispensible to the Moroccan flocks for the production of the good quality 
of wool and meat, of whicli they are capable ; experiments have shown that 
these flocks are capable of benefitting from the first generation from the 
important characters of the imported rams. The experiments of the 
“ Service de Pfilevage are convincing ■‘^or mass breeding from Cran 
d' Aries merino rams, either pure-bred or cross-bred with Tunisians. 

jsirs] 
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It vroiild be ven^ desirable for the Lhiion Ovine de T Afrique dii Nord ” 
to take the initiative in establishing stud farms in the principal Ineeding 
centres, where selected rams wotild be kepi and given the necessary care 
during the intervals in the breeding periods. They would be hired to 
breeders at the breeding period W'hen they would be supervised by a spe- 
cially responsible interested 'keeper. 

Organizations of this kind would be realizable under the form of breed- 
ers' co-Ojperative societies, deriving their inspiration from the organization 
of the Moroccan Remount Sendee. 

The '' Union Ovine de TAfrique dti Nord ” could facilitate the impor- 
tation of good breeding animals by organizing, in Morocco, annual ram 
sales following the procedure of the '' ventes a porte A Decree of the 
2iid March 1924 of the Director General of Agriculture has. fixed at one 
hundred francs per animal the amount of the premium instituted by the 
Vizirial Decree of ist March 1924, to compensate importers of rams for 
part of the cost of customs and transport. 

Feeding the flock. — The Moroccan sheep is noted for its hardiness^, 
which is very fortunate, for rarely, owdngto the laziness and neglect of the 
native, can it eat when hungry or drink when thirsty. It is to be hoped 
that the multiplication of dairy cows will cause the milking of ewes to be 
discontinued and that the example of European breeders and firm ac- 
tion of the authorities will lead to development in the constitution of fo- 
rage reserves by means of ensilage and haymaking. Moreover, annual 
change of pasturage is practised in Morocco, very extensively in Eastern 
Morocco and to a limited extent in the Middle Atlas and Western Morocco, 
A better utilisation of the available grazing lands must be effected by arran- 
gements between the Administrations of neighbouring regions. 

The principal difficulty in keeping sheep in Morocco lies in the supply 
of drinking water. Much has already been done in this respect by the 
multiplication of wells, the construction of rough tanks open at the top ; 
but the present state of affairs still leaves much to be desired. A great 
effort on the part of the Agricultural Irrigation Service is required to 
give value to large districts of '' Sheep country ", 

Protection and hygiene of flocks. — The most obvious enemies of 
Moroccan sheep are the wild beasts ; it would be desirable to increase 
hunting and to give rewrards for devStruction of wild animals. More de- 
structive than the wild beasts are the numerous internal and external para- 
sites which attacks the flocks. Regular development of veterinary in- 
spections would be the best means of popularizing knowledge of elementary 
prophylaxis. The general adoption of dipping, with the obligation of 
active superintendance for maintaining a proper strength of the liquid 
would be very desirable. For the protection of the flock against weather 
conditions the native should be induced to make increasing use of rough 
shelters aud to keep them in repair. 

Shearing. — Takes place in Morocco from March to the end of May, 
from day to day, when there is leisure or the owner needs money. It is 
done with rough instruments and the shearers neglect to shear the wool 
on the belly. The cost, of shearing by hand is very high : — ■ i fleece in 25 
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or 4 to 5 % of the value of wood shorn, or the wool from the neck and 
head. Mechanical shearing, in addition to cleanness and rapidity in the 
operation, would lead to^siipressioii of fraud and shearing wounds, simpli- 
fication in prophylactic attention and facility of control of the sanitary 
condition of the animals, grouping of the operations of collecting and des- 
patching the wool and a gain of 250 gm. of wool per fleece. The Union 
Ovine de TAfrique du Nord ” should establish in the principal breeding 
centres shearing co-operative societies carrying out shearing on contract 
for the breeders and merchants. These co-operative societies could benefit 
by long term agricultural loans free of interest, b}^' means of agreement 
between the Protectorate and the Morocco State Bank. 

Frauds and dassid cation of icools, — The adhesion of milk, sand, 
dung, etc. is the greatest obstacle to the development of trade in Mo- 
roccan wools. The breeders are not alone responsable and the middlemen 
share the responsabilit}' in a large measure. The Union Ovine de VA- 
frituic du Nord '' should do all in its power to carr^" out improvements in 
this respect. 

A fresh classification of Moroccan wools is also imperative, for the 
present classification at Aboudia, Urdighia and Baldia appears to be too 
summary and uncertain. It is necessary to establish sufficient difference 
in value between the different qualities to induce the breeder to strive to 
produce the finest wools. The work of improvement of the stock of sheep 
in Morocco ought to, rest on the native Providant Societies, the Agricultural 
Co-operative societies of centres of breeding and mechanical shearing and 
the “ Union Ovine de TAfrique du Nord 'k It would be facilitated by fresh 
extension of breeding, which allotments of the colonization lots of 2500 ha. 
arranged by the General Directorate of Agriculture would make possible. 

It would be useful to create a post of Veterinar}’ Inspector, whose duty 
it would be to suggest useful measures and to superintend their execution, 
and it is important that there should be on the staff of the General Direc- 
torate of Agriculture and of the '' Service de Ufelevage a sheep specialist 
to assure liiilcing up and continuity of action. In any case, Morocco offers 
very great possibilities for the rapid development of the stock of sheep 
not onty numerically but also in weight and quality. P. D. 


PouUry. 

Sjo. Poultry Breeding, 

WiENiNGEK. (Adviser on Poultry Breeding to the Ministery of Agriculture 
and Forestry). Geflugelzucht. FJdition, pp^ 50, figs. 36, Publishers 
ScHOOTEYEnnAG, Vienna 1925. 

In this publication WrENmoER, formerly a very successful farmer 
and cattle-breeder, deals briefly with what a poultry-breeder must know 
ill order to manage his breeding successfully and profitably. The book 
contains practical directions for the construction of poultry houses and 
utensils by the use of simple expedients, suggestions with respect to dis- 
eases, organisation of marketing and the economical importance of ponltry- 
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breeding. Artificial incubation and breeding, control of trap-nests, and 
the keeping of accounts are briefly treated, also the more important 
breeds of poultry found in Austria. 

H. K. 


877. Selection of Poultry at the Farm. 

I^EGENDE.E, O. La selection des volailles a la ferme. Revue de Zootechnie, 
La revue des eleveuvs, Year 4, 4, pp. 288-293. Paris, 1925. 

The author discusses the question of selection of poultry at the farm 
and remarks that the best birds both as parents and as layers should be 
hatched earlier than they ordinarity are in the country : for cocks the earl- 
ier the better ; for heavy hens, hatching in March should be sought, for 
light hens about the T5th April. 

This principle being settled, the fowls can then be selected, the best 
chosen and the flock improved by eliminating inferior fowls. These two 
methods combined will give the high yield desired. A preliminary examina- 
tion will enable all the birds with evident signs of unsuitability to be 
eliminated ; this done only strong, healthy, anatomically well formed 
birds with compact plumage are kept for more searching examination. 
It is also desirable to have birds of the same type, giving homogeneous 
products of good quality, easier to sell and more profitable. 

So far, selection has been based on elimination of the unsuitable. It 
is next necessary^ to consider what production is more specially aimed at ; 
eggs or poultry for the table, for selection may difler according to one or 
other of these special objects. Selection will be based on appreciation, 
a method relativel}^ lacking precision, but by far the most economical and 
capable of bring most serviceable to the farm. 

Appreciation as regards egg production will take place at the com- 
mencement or decline of laying, never during its greatest activity ; the 
early laying hen and the late laying hen should generally be kept, for 
often w.hen the laying period is long the egg production is abundant. 

A lively and sprightly external appearance of tlie bird, the colouration, 
of the comb and gills indicate laying hens or hens about to lay, and sx)irited 
cocks, iVmong fowls which show these symptoms late, those which have 
the pelvis bones wide apart and supple should be kept ; when laying com- 
mences these characters have less importance. Generally a good laying 
hen has a fine skeleton, the feet wide apart and neat, the body long, un- 
less this is contrary to the type. 

The secondary sexual characters (spurs, comb) should be well devel- 
oped, and the colour of the skin and feet noted ; handling will enable the 
birds to be judged for table purposes ; the breastbone especially should 
be well covered. 

Cocks should be kept whose sisters are good layers and whose brothers 
have been early in growth and have put on flesh. 

The appreciations on which selection is based if taken singly are sub- 
ject to doubt, but taken together give sufficient probability. 
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The author suggests the following table of marking of points : 

Appreciation Control Total 


The bird . 


f Vigor . 20 ^ Nervous organization. . . . ^Regular rh3r!;hiim of la5nt:ig | 

I ^ Width and depth of brest 10 (% of fertility . - ! 50 

( T3T>e . 20 Standard ] 


Its products . 



( Conformation ) Ancestors 

I. Texture 20 ( Individual 

\ Handling j EJarlines of development 

\ Colour j Weight 



Total ... 100 


The s37-stematic application of these methods, suxjplemented when 
possible by exact data, will enable poultry to be judged, not by vague 
appearances, but by indications of their real value and will be the means 
of rapidly raising the value of poultry by making them more productive. 

P. D. 

Pisciculture. 

878. Fond Fertilising. 

Demotu, R. (Professor University of Munich). Teichdiingung. Handbuch 
dev Binnenfischeyei MiUelettropas, Vol. IV. Stuttgart, 1925. 

In this book, which for the first time comprises pond-fertilizing as an 
independent section, the studies on the importance of the soil for the pro- 
blem of pond-manuring are of a special interest. According to Demouu 
and his collaborators, pond-water should not in the future be considered 
as a solution of pond-soil. The latter has its own chemistry and physics, 
and there also arise many differences between the methods of agricul- 
tural chemistry and those of the science of pond-manuring (chemistry of 
hydro-culture). Especial difficulties are found in the taking of samples. 
The soils employed for experiments in soil-manuring should not be very 
permeable to water and must not be acid. Moreover the changes must 
be taken into account which the pond-soil undergoes as a consequence of 
the introduction of spring or brook water. Thus in the course of years 
there is a tendency for an equilibrium to be established amongst different 
soils and the penneaMlity of the soil diminishes as a consequence of the 
accumulation of settling colloids. The colloidal nature of an old pond-soil 
mud is considerably greater, according to Bruest and I/ANTZSCH, than that 
of the best arable soils. 

The nitrogen content of non-nitrogenons pond-soils manured with 
phosphates, has proved higher than that of not manured pond-soils and 
exceeds that of all normal arable soils. According to Eaktzsch the nitri- 
fication is checked in the upper mud zone of the ponds, but goes down to 
a soil depth of about 40-42 cm. Beep ploughing of pond-soils has not 
given good results, because a subsoil poor in organisms is brought to the 
surface. The necessary loosening of the soil is already brought about by 

[8W] 
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tile freezing of tiie pond soils in winter and by processes of ferrneiitatioii 
wHch. take place in early spring, and also by tbe organisms working upon 
tiie soil. Improvement of a sick pond soil is obtained by letting tbe soil 
lie fallow during the summer or by the agricultural use of the diy soil. 
Soils “ ti|:ed in the sense of pond culture, are more profitable for agri- 
culture than normal arable soils. 

The methods of valuation of pond-soils are dealt with in the new book. 
The value of soil appraisement on the basis of its capacity for fixing 
nitrogen is acknowledged, but the soil should only be valued after it has 
been adequately limed. The most suitable application of lime was found 
to be 5 000 kg. CaCOs per hectare. The latest results reported of pond soil 
liming are astonishing. \¥hile up to this time manuring experiments with 
40 per cent, potash salts gave no result. Demouu, has of late obtained good 
yields with kainite and sulphate of potash and ma^iesia. Phosphoric 
acid is very strongly absorbed by pond soils, but BrEBST found phosphoric 
acid in the water immediately above the soil, in a very dilute condition. 
The after effects of former manuring with phosphates have proved to be 
considerable. 

Sulphate of ammonium has recently given good restdts. 

Organic manures should not be closely spread over a pond soil, as 
they may easily cause an injurious consumption of oxygen. H. F. 


FARM EGINEERING. 

Hydraulics and Methods of Cultivation, 

879. Power for the Farms from Small Streams. 

BAXiEiyS, A. M., Seitz, C. E. and Geenn, J, C. United States Department 
of Agriculture, BttUetin No. 1430, pp. 34, figs, 40. Washington, D. C., 1925. 

The purpose of the Bulletin is to acquaint farmers with the possibilities 
of developing the power of small streams by converting it into electrical 
energy, and the uses to which such power can be put. Infortnation is 
given as to avoidance of unnecessary expense, the estimation of the avail- 
able power of a stream, and sources from which additional information 
may be obtained in regard to approximate cost of installing a plant. 

w. S. G. 

880. Tiie Spacing of Crops. 

PUESCOTT, J. A. Bulletin No. 22. SuUanic AgricuUiural Society, pp. 64, 
tables 26, fi.gs. 22. Cairo, 1924. 

The author describes in detail experiments on the effect of spacing on 
maize, wheat and cotton. 

In the competition between plants of the same kind, the volume of 
soil occupied by the roots may be considered as the prmcqDal variable fac- 
tor affecting yield. 
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Anotlier possible factor is apparently the effect of the crop on the 
production of nitrate in the soils, so that less plant food is available at the 
closest spacings. 

Where the yield is built up over a period of time, as in the case of 
the flowering habit of cotton, or the tillering habit of wheat, the earliness 
of the crop is also affected ; in the case of cotton with very important 
consequences on account of the pink bollworm attack. 

On the whole, the best practical conditions are those which permit 
of as wide spacing as is possible consistent with yield, as this ensures 
economy of seed and ease in cultivation and harvesting. 

W. vS, G. 


|88il 
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Legislative and Administrative Measures. 

SSi. Chile : Regulatioiis for the Sale of Nitrate of Soda. — In re- 
ference to art. 14 of the regulations for the application of I^aw 98, of 14 Novem- 
ber 1924, on the control of the sale of fertilisers, an article which enacts that 
Chilean saltpetre must not contain less than 95 % of nitrate of soda and not 
more than 2 % of sodium chloride, the Junta de Gobierno '' enacts that in 
the case of lower percentages of nitrate the market price of the fertilizer shall 
be reduced: one per cent for 94 % of nitrate, 3 % for 93 % of nitrate, 
4 % for 92 %, 6 % for 92 to 91 % and 8 % for a percentage of 90. If the 
content of nitrate is less than 90 %, the reductions are to be doubled in 
each case proportionately. The fractions of a unit are to be calculated 
proportionately. [BoUtin de las Leyes y Decretos del Gobierno, February 1925 
and Boleiin mensual de la Asociacidn de Productores de Salnitre de Chile, 
Vol. -VII, No. 74, 1925). 

88 2. Chile : Regulations for Advances of Seeds. — This regulation 
has been passed for the application of the Decree Taw No. 851 of 12 February. 
The Department of Agricultural Services [Direccion General de los Servicios agri-- 
colas) through the medium of the Publicity and Propaganda Service [Servicio de 
Divulgacion y Propaganda) and, witli the assistance of the provincial and depart- 
mental agricultural experts and of a Committee appointed for the purpose, 
has drawn up a list of small cultivators, owning not more than loo hectares 
of land and growing wheat and barley, who require advances of seeds for sow- 
ing and who reside in the departments extending from Serena, on the north, to 
Vichueiien, on the south, for the coast zone, including certain sections of the 
departments of Combarbala, Putsendo and Melipilla, and if required other 
departments or sections to be designated by the Minister of Agriculture. 

The regulations contain detailed provisions for procedure in the case of 
advances of seeds. The seeds will be supplied by the special Committee men- 
tioned in the law, and the seeds must satisfy the following conditions: minimum 
purity, 27 % ; germination, not less than 95.5 ; weight per hectolitre, not less 
than 70 kg. for wheat and 68 kg. for barley. The analyses are carried out by 
the Service of Plant Hygiene {Servicio de PoUcia Sanitaria Vegetal) and the 
Servicio de DivulgaciSn y Propaganda is responsible for inspection. [Bole tin de 
la Sociedad Agficola del Norte. Year 15, No. 2, Da Serena, 1925) . 

883. Esthonda : toportation of Live Cattle and Animal Products. 
— These imports must, ,be accompanied, by a certificate given by a veterinary' 
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practitioner of tlie exporting country, appointed, officially by tlie Government 
in question. Tlie certificate must state that the import to whicla it refers 
comes from a country where no case of infectious disease of cattle has been re- 
ported during the last fortnight. In the case of non-observance of this regu- 
lation the Service of Control of Animal Hygiene of Hsthonia ina^^ send back 
the cattle or animal products respectively, which it is desired to import, to 
the country from which they come, or even, in more favourable circumstances, 
may order the quarantine of the animals and the disinfection of the products 
in questions. [Communicatian of the French LegaUon in Esthonia to the French 
Ministry of Commerce and Industry). (Appendix to No. 13 of tho: Moniteur Offi- 
ciel du Commerce et de V Industrie). 

8S4. Belgium and Luxemburg : Excusing of Certificate of Ori- 
gin in the case of the Superphosphates of the Economic Customs Union 
of Belgium and Luxemburg imported into France. —Following on the 
conclusion of the commercial agreement between France and the Economic 
Customs Union of Belgium and Luxemburg, signed at Paris on 4 April 1925, 
there are included in the list of the goods excused the certificate of origin at 
the time of their export from Belgium and from Luxemburg into France, su- 
peiphosphated originating in the Union above mentioned, if imported in sacks 
bearing manufacturers marks, from either Belgian or Luxemburg. — The 
French Customs Department reserves the right to obtain legal advice when 
there is occasion to suspect the origin of the superphosphates. 

885. France : Supervision of the Production of Silkworm Eggs. — 
By the Decree of 25 May 1925, which modifies preceding decrees, the esta- 
blishments for production of silkworm eggs must give notice to the Ministry 
of Agriculture, Office of Agricultural Information [Office des Renseignements 
agricoles) of the particulars relating to their commercial and industrial standing 
(entry number on the Register of Commerce, office address, exact location of 
the establishments, etc.). The importers of silkworm seed must give the pro- 
per notice to the inspector of the supervision service at Dreguignan, of their 
name and address, the place where the imported seed is stored, its total weight, 
the number of the packages of the different kinds. The inspection service 
shall proceed to the proper examinations and shall subsequently affix a suitable 
mark to the actual packages which contain the seed, which is to be placed on 
the market. [Journ. Off,, May 1925). 

^ 886. Ivory Coast ; Control of .cotton, rubber, rice, kola nuts and 
bird lime. — In the Journal Officiel de la Cote d’Ivoire (March 1925) there are 
published the Governmental Decrees establishing control of the sale, purchase 
and export of these products. 

887. ' French West Africa : Breeding of Merino Sheep in the Haute 
Volta. — A provisional grant of land has been made by decree to the Tour- 
coing Chamber of Commerce for the purpose of breeding merino sheep. The 
land is about 500 hectares in area and is situated to the east of the Bame Ls-ke 
(district of Cuahigouya). [Journal Officiel de la RSpuUique frangaise, 9 January 

1925). 

888 . Latvia : Fund for Seeds - — A fundbf 500,000 lats has been instituted 
with a view to obviating any shortage of' seeds and to improving their quality. 
' Selected seeds are to ' be supplied to cultivators in the' form of advances, such 



CURimNi: NOTICES 


1260 


seeds oeing suited to the climatic conditions of Ivatvia. In tlie event of there 
being an insufficiency of these seeds> seeds of ordinary quality are supplied 
instead, which must however satisfy certain requirements made by the Ministry 
of Agriculture. Seeds purchased with the fund so set aside are distributed in 
the ferst place to the owners of recently formed holdings, then to the small 
cultivators and the bee-keepers who were ruined by the war. The fund for 
the seeds is intended also to meet an3^ shortage of seed due to poor harvest, 
damage from hail, etc. 

The Ministry of Agriculture has the administration of this fund and fixes 
each year for every farm holding the quantity of seeds which it has the tight 
to receive. Besides repaying the cost price of the seeds (including the cost 
of transport, etc.) the farmer has to pay 2% of the price so as to secure the 
stabilization of the fund. Individual advances of seeds can only be made for 
a period of one year in the case of spring sowings and of 18 months for the au- 
tumn sowings. {International Institute of Agriculture^ Legislative Texts No. 3, 

19:25)- 

8S9. Luxemburg : Importation of Oats for Sowing. — The Grand-Ducal 
Government, Department of Commerce and Industry, issued last spring the 
following instructions for the services subsidiary to the Customs : i . the impor- 
tation of oats for sowing is limited to the first four months of the year; 2. the 
oats must be in bags sealed with the seal of the producer and of the agricultural 
organization to which he belongs, and must be accompanied by a certificate 
of origin, placed inside the bag, stating that the contents are selected seeds. 
This certificate of origin is not merely a Customs formality, but is to be given 
by the Seed Selection Stations. (Communication made by the French IVIinistry 
of Commerce and Industry. Appendix to No. 13 of the Moniteur Officiel du 
Commerce et de V Industrie^ 1925). 

890. Rumania : Testing of Seeds of Forage Plants, — Regub-tions 
have been issued for the application of the law to the trade in seeds of forage 
plants belonging to the families of the Leguminosae and of the Gramineae. 
The testing is carried out by the Bucharest Central Agricultural Station, by the 
Agricultural Station of Cluj, by that of the North and by any other stations 
to be set up by the Ministry of Agriculture and Public Lands. The conditions 
which must be fulfilled by seeds for marketing relate to purity, germinative 
power, freedom from dodder, kind and variety, place of origin. A maximum 
of 2 % of foreign bodies is tolerated. The tests for germination, which are 
carried out on 100 grains of pure seeds, must be continued for 10 to 12 days in 
the case of white clover and alsike and for the grasses Lolium perenne, LoUum 
italicum and Phleum pratense : ten days for ted and crimson clover and lucerne, 
and from 15 to 27 days for the other seeds. 

Seeds may only be placed on the market in sound bags accompanied by 
a certificate of analysis, and in the case of clover seeds, or seeds of lucerne, 
anthyllis vulnemria, lotus corniculatus and phhum pratense, also sealed.. Seeds 
left unsold at the end of a year must be subjected to fresh tests. 

The regulations in question refer to the measures concerning the procedure 
to be followed for seed testing, both on the side of the agricultural stations, and 
on that of the seller and the .purchaser. In order to secure the destruction 
of dodder; in the' ‘fields, State supervision of the forage' crops in' question 'has 
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been established ; the inspections take place at least twice a year, viz., after 
the first cutting and during the autumn. The owners of crops of lucerne, clo- 
ver, etc. are obliged to destroy the areas infected vrith dodder. 

The importation of forage seeds not first subjected to the anatysis of the 
Bucharest Agricultural Station is forbidden and tirese imports are as a rule 
limited to the Customs Offices of Halmi, Timishozsa, Arad, Chica-Voda, Galatz, 
Sibiu, Costanza, Bucharest. The regulations lay down the procedure to be 
followed in such cases, and the penalties for contravention of the provisions. 
[Correspondance economique rotmiaine. Year No. 1). 

891. Rumama : The New Wheat Flour and Bread Regulations. — 
In accordance with the orders issued by the Rumanian Government in February 
last to meet the requirements of bread-making, rye, barley and their derivatives 
were stated to be articles of prime necessity for the feeding of the population 
and in consequence their export was forbidden. The mayors of the urban 
communes were empowered to authorize the making of bread with whole 
wheat flour mixed with the flour of potato, ly-e, maize, barle^^ and moreover 
in case of need to fix the days of the week on which the feeding of the popula- 
tion was to be secured by means of maize flour. The price of rye and its deriva- 
tives was fixed b}?* the Government, while that of barley and barley flour was 
left free. {Journal, No. 600, February 1925 and Correspondance economique roii- 
maine. Year VII, No. i, 1925). 

892. Rumama : Institutioii of Agricultural Chambers. — Depart- 
mental Agricultural Chambers have been instituted in Rumania by a special 
law, with headquarters in the chief towns of the districts, and grouped into a 

Union of Agricultural Chambers '' with headquarters at Bucharest. They 
are public institutions, founded for the purpose of representing and safe-guard 
ing the interests of agriculture, forestry and stock breeding in their various 
branches, and of contributing in every way to the increase of production in 
the various spheres, whether of agriculture, forestry or stock breeding. 
The Law which ^relates to these Chambers is divided into eight chapters : 
foundation and objects ; constitution of the district Chambers ; constitution 
of the Union of the Agricultural Chambers ; organization of the Chambers; 
budget and management ; general provisions ; temporary provisions. {Corres- 
pondance economique roiimaine, Year VIII, No. i, Bucharest, 1925). 

Experiment Stations and Agricultural Instruction. 

893. Germany : Experimental Stations at Lanchstadt and Gross- 
Liibars. — Prof. W. Schneedewind has compiled in collaboration with Drs. F. 
Munter and J. Hahne and the administrator W. Grobeer, two detailed re- 
ports on the activity, during the period 1916 to 1923, of these two experimental 
stations, belonging to the Agricultural Chamber of the Province of Saxony. 
The reports deal with numerous enquiries on fertilising, and cultivation experi- 
ments (wheat, barley, oats, lupins, peas, kidney beans, potatoes, sugar beets, 
etc.). The work contains a large number of tables giving numerical data. 
{Prof. Dott; W. ScBPSWmEWRsno. Neunter Bericht mber die Versuchswirt- 
schaft Laiichstadt und zweiter Bericht fiber die Versuchswirtschaft ' Gross- 
Lubars. LandwirtschaM. JahrhUcher, Vol. LXI, part. 5. Berlin, 1925). 
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594. Germany; Experimental Forestry InstitEtes. On 24-25 Mardi 
1925, after 12 years interval, the association of these institutes (Verem der 
Deutscheu forstUcken Vers%4>chsanstalten) resumed its meetings at Weimar. The 
last general meeting had been held at Neustad on the Hardt in 1913- -A-t the 
present meeting representatives were present of the experimental institutes of 
Bavaria, Prussia, Saxony, Baden and Hesse. Apologies were made for the 
absence of representatives of those of Wurttemberg and of Brunswick. 
Tliuringen does not yet possess a forestry institute. The next general meeting 
will be held in the spring of 1926, probably at Konigsberg. {Forstwissenschaft- 
iiches Centralblatt, Year 47, NTo. ii, Berlin, 1925). 

595. Germany ; Courses in Rural Mechanics in Bavaria. — The Ba- 
varian Government about ten years ago instituted agricultural chambers 
in various places {Landwirtschaftsstellen), which encouraged agricultural pro- 
gress and served as advisory bodies for agriculturists. There are at the pre- 
sent time 98 of these organizations, including in round figures 200 special ad- 
visers who act under the Bavarian Ministry of Agriculture. The Ministry in 
1920 arranged that tiie LandwirischaftsstelU should hold, so far as possible every 
year, courses of practical rural mechanics for the benefit of the cultivators of 
small and average sized holdings, adapted to local requirements in each case, 
Accordiiigh”, the Ministry of Agriculture merely laid down in this connection 
the main outline of the scheme, leaving it to the LandwirtschaftsstelU to carry 
out the special applications in the different courses. Side by side with the theo- 
retical instruction on farm implements and machines, care is taken to give the 
students practical acquaintance with their working, the putting together and 
taldng apart of the machines and their separate parts. The courses are accord- 
ingly held in connection with visits to an agricultural machinery factory?* and, a 
large repairing workshop, etc. where expert foremen give practical illustrations 
to the students as required. A visit to some large farm completes the courses. 

So as to ensure success not more than 15 to 20 persons are admitted to the 
courses and in case of need, the courses are repeated with the same students. 
As a general rule, the instruction lasts for a week, usually fixed for the second 
half of May, a time when farmers are relatively at liberty. The following are 
the statistics of attendance, etc., for the years 1921-22-23-24. In 1921 32 cour- 
ses were held by 27 Landwirt&chaftsstellen, attended, by 570 students; in 1922, 
57 courses by 47 Landivkischaftsstellen, attended by 815 students; in 1923, 70 
courses by 58 Landwirischaftssiellen, attended by 1315 students ; in 1924 there 
were field 59 -courses, arranged by 51 Landwirtschaftsstellen with, 1058 students. 
(Pr. Lang. Landwirtschaftlicfie Maschinenlehrkurse in Bayern. Munchner Neue- 
sie Nachrichten, 17 June 1925). 

596. Austria : The Fiftieth Asmiversary of the Experimental 
Forestry Institute of Mariabrimn. — Tfie separate oificial existence of an 
Experimental Lepartinent for Forestry [VeysuchsUitung) in Austria dates back 
to ^ 9 July 1874 when by^ decree of the Ministry of Agriculture in Vienna 'there 
was appointed a temporary director for forestry, enquiries, and by the subse- 
quent Imperial order of 2 August 1874 the whole subject was. brought und^r 
regulation. The first Birector for Experimental Forestry' [LeitBr^ d$'s^ for silk 

¥&rsuch$wesen)/W8,$^ Prof. Arthue Baron von' BecK3NI>0EFF-QFX>ENT, 

' who: was' already, since 1868 a member of the Forestry 'iKcademyhf;Mariubrunh4' 
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and wlio in the twelfth year of his holding of the post of head of the Depart- 
ment (1874-1886) had as collaborators F. A. WAGHTb, J. Moi^iyKR, V. 

O. Simony, V. Thijmen, W. Veeten, N. Bohmekee, A. Cieseae, and others. 
The activity of this highly competent group of persons took the form of over 
loo scientific works, published partly in the Mitteihmgen aus dem forstlichen 
VersuGhswesen Oesterveichs partly in the Centralhlatt fur die gesamte Fofstwis- 
senschaft. 

After the death of Seck:Endoefe which took place on the 29 November 
1886, the Chief Forest Councillor Ludwig Dimitz was appointed VersucJis- 
letter, but on being subsequently transferred to take charge of the Technic- 
al Forestry Service in the jVIinistry of Agriculture, he was replaced (December 
1888) by Josef Feiedeich, also Chief Forestry Councillor. Under Fried- 
EICH, the Versuchsleitung was transformed in April 1891 into an Bsperiniental 
Forestry Institute [Forstwirtschaftliche Versuchsanstalt) and the work was car- 
ried on by the director in conjunction with Wach1%, Cieseae, Bohmeeee, 
the future successor of FeiEdeich, A. SCHIFFEE, Hoppe, N. v. LoeeENZ, P. 
V. PusNOV, HiU>EK, JANKA, W. Sedeaczez, Zedeebauee. Schiffee who held 
the direction of the Institute from 1908 to his retirement in 1911, was suc- 
ceeded temporarily by Hadek: and then by Kubrusa till the outbreak of the 
war : during the war H. Loeens Libuenan was elected to the post, and after 
1918 when the Institute of Mariabrunn was no longer part of a great State, 
for that reason and from other circumstances it began to undergo certain 
changes in its constitution. After the directorship of Janka (i 91 9-1 922) and 
in consequence of the appointment of ZedeEBAUEE to the Vienna Higher 
School of Agriculture (Hochschule fur Bodenkultur) the vacant post "was not 
filled and from that time the direction has been carried on by an official of 
the Institute. In the fifty years of its existence, the Mariabrunn Forestry 
Institution has published about 400 scientific works. (Centr. f. d, Forstmesen, 
Year 50, Parts 7-12, Vienna and Leipzig, 1924). 

S97. Belgium : The Mechanical Laboratory of the Non-State Uni- 
versity of Soibosch, Brussels. — In consequence of the munificence of the 
family of BenesF Soeway, the course of study, which leads to the new degree 
of Blectro-teclmical Bngineer, will be completed by experimental researches. 
The object of the new laboratories will be threefold : x . to enable the students 
to acquim the necessary practical knowledge of technical measruements under 
the conditions in which ihey will be found in industry : 2. to facilitate the sys- 
tematic study of the machines and to make possible a thorough acquaintance 
with their working ; 3. to make it possible to undertake, side by side with the 
teaching exercises, research and experimental work, suggested by engineers 
and builders, which may ofer scientific interest or some new feature. 

The equipment of the laboratory will include four groups of installations : 
Heat technique ; Thermo-mechanics ; Hydraulics and Mechanics of Oases ; 
Dynamometry and General Mechanics {Revue g^nirale du froid, Ho. VI, 
Vol. VI. No. 4, 1295)., 

898. Brazil : Agricultural Experiment and' Instructioii during 
1924 . — B xperimental Stations. — The, General B:sperimental Sta- 
tion of Campos {Estagdo Geral de Experimentagdo) is pursuing its inquiries on 
the varieties of .sugarcane. By hybridization more than 5000 different varie 
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ties have been obtained up to the present, many* of which have been rejected 
others are iiiider investigation and some are being cultivated for subsequent 
distribution among planters. Research has been made on the sugar content and 
pmity of the juices of the different varieties and, the influence of fertilisers in 
this respect is being demonstrated, Experiments on the " Uba ” cane, the 
resistance of which to certain diseases, mainly to “ mosaic ”, is well known, 
have led to the obtaining of valuable varieties, with longer intemodes and lar™ 
ger diameter than the species from which it originates. 

The abnormal situation in Rio Grande do Sul makes it difficult for the 
work of the General Experimental Stations to be extended more than in past 
times. 

The Section of the Sugar yielding and Oil yielding Plants ” of Concei- 
cao do Atroio has at its disposal a million square metres of which 225,000 are 
pavStuxe land and. the remaining are under cultivation of various kinds, especially 
sugarcane. In the year 1924, no less than 3,308,410 seedlings of sugarcane were 
distributed. 

The Alfred Chavez Wheat Section has harvested in all, 20,742 kg. of 
selected wheats, rye, oats, barley. 

The Goy*tacazes Experimental Station is in process of final organization. 

Botanic Garden. — Researches were continued, in the Botanic 
Garden, on the ffora of the country, with special economic objects and 
excursions taken when necessary to the more interesting districts in this 
respect. A careful survey has been made of the Amazon region, from tlie 
point of view of its climatology and ecology as well as the botany. A large 
number of living specimens and seeds have been brought back to the Botanic 
Garden, and valuable results obtained. Great advantage will result from the 
formation of smaller botanic gardens in the different States with the view of 
proceeding to tlie planting and cultivation of regional kinds of plants of 
economic value, and especially of those threatened with extinction. The 
Botanic Garden, in 1924, distributed a large quantity of plant specimens 
and 423 kg. of seeds. 

The Biological Station of the Forest Reserve {Estagdo B-iologica da Reserva 
Flores tai) of Itatiaya has made progress in carrying out its programme of work 
and. enquiry relating to the flora of the mountainous regions, especially in 
regard to forestry. 

From year to year there is an increase in the exchange of publications, 
seeds, vegetable products, etc., between the Botanic Garden and other institu- 
tions of the kind, European and American. The Garden issues its own records 
on its original and unpublished work on the Brazilian flora. 

Higher School of Agriculture and Veterinary Me- 
dicine. — The school has not yet the use of adequate land for demonstra- 
tions and experiments and hence is unable to carry out all its practical work. 

Barbacena Sericultural Station. — This institution 
also is in need of a larger area and more plants. In 1924 it distributed 51,755 
mulbepry plants and 1567 grammes of silkworm seed. 

EtopAganda by means of co-operative Research. 
This is cmxied out by the Department of Agricultural Development (Dmcto- 
' ^ Fornentp ^ Agnoola). , The farmer's she,re in the co-operation is the' land. 



CUKKENT XOTICBS 


1265 


the management, the labour, the live stock, etc. and that of the Government 
includes the machines, seeds, fertilisers, insecticides, etc. as well as expert as- 
sistance. The crop is solely for the benefit of the farmer (N. D. R.). There 
are 138 of these plots, working under the Ministry of Agriculture, with a to- 
tal area of 721 hectares, and distributed as follows : Amazonia, 4 ; Para, 5 ; 
Maranhao, 4 ; Pianhy, 3 ; Ceara 9 ; Parahyba, 3 ; Pernambuco, 2 ; Alagoas, 5 ; 
Sergipe, 5 ; Bahia, 4 ; Bspirito Santo, 3 ; Rio de Janeiro, 21 ; Minas Geraes, 
10 : San Paolo, 21 ; Parana, 3 ; Santa Catharina, 9 ; Rio Grande d.o Sul, 12 ; 
Goyaz, 5 ; Matto Grosso, 7 ; Territorio do Acre, 2. 

Agricultural Apprenticeship Courses. — These ap- 
prenticeship courses (Aprendizados agricolas) have been in regular working 
at Barbacena and Satube. The pupils .on leaving readily found post at 
the agricultural inspectorates of the different States. At the Joazeiro courses 
1072 plants were distributed, nearly 16 kg. of seeds and 990 layer shoots of 
vines of different varieties. During those held at Sao Francisco there were 
carried on cultivations of millet, sugar cane, rice, beans, tobacco, cassava, sweet 
potato, banana, etc., large quantities of seeds being also distributed to those 
taking part. On the other hand the courses at S. Luiz das Missoes have not 
been held regularly, on account of the revolutionary situation in Rio Grande do 
Sul. (Mensagen apresentada ao Congresso Nacional na abertuxa da segunda ses- 
sao da decima segunda legislatura pelo Presidente da Republica A:r1^hiir da 
S iDVA BEKNAJEiDES, 1 925. Diario Official, May 1925). 

899. ' Bulgaria ; A New Stock Breeding Station* — The Sofia Depart- 
mental Council has organized this new station, for which the bishopric of Sofia 
has granted the buildings of the former monastery of Chiiakovo. There will be 
established a depot for stock breeding, an experimental farm and a farm for 
the production of different seeds of agricultural value. {La Bulgarie, Year 2, 

573, Sofia, 1925)* 

900. China : The Ding Nan Agricultural College, Canton. — The 
ingnaam Agfichdtuml Review, Vol. II, Ko. 2, 1925, contains an account of 

r ecent work carried out by the Ding Nan College in animal husbandry, agronomy, 
horticulture and sericulture. Rice is being closely studied and over 100 va- 
rieties of this cereal have been introduced from the United States, the Philip^ 
pines, Java and Japan. Allusion is made to the insecticide DERKtS, known 
as tuba root in the Straits Settlement; near Macao gardens are kept free of insec^ 
pests by the use of this insecticide ; the College has obtained about 2000 planP*^ 
in order to study its properties. 

901. China: The College of Agriculture, and Forestry, University 
of Nanking. — The tenth annual report of this College states that there has 
been a large increase of teachers, associates and assistants. All investigation 
work, both scientific and practical, has been considerably extended. The annual 
grant of 5000 dollars from the Shanghai Forestry Fund Committee has been 
renewed for another period of three years. An agricultural and forestry perio- 
dical has been successfully published. Equipment for class, laboratory and 
field use has been added. The year's work in sericulture, cotton and cereal 
improvement has been highly successful, and direct contacts with the farmers 
have been greatly increased. 

The, University of Nanking through the College of Agriculture is pressing 
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for ward its ten years'’ famine preTention programiiie, for wliicli it lias a fiiiid 
of 675,000 gold dollars, allocated by the American Coinmittee for tli eChiiia 
Famine Fund of New York, 

This College has now eleven departments ; Agricnltural Economics and 
Farm ^^lanagemeiit, Agricultural Gardens, Agronomy, Bacteriology, Botany, 
Cotton Improvement, Forestry, Plant Pathology, Rural Bducatioh and 
Sericulture, {The Lingnaam AgriotUiural Review, Vol. 2, No* 2 Canton, 1925)- 

go 2. GMna : Agricialtnra! Education at Peking University (Yencii^ 
lug)* — The Department of Agriculture is now well organised and in tlie 
1 924 “25 programme courses were announced in the sections of Agronomy, 
Horticulture, Agriculture, Animal Husbandry, and Poultry Husbandry. Addit- 
ional courses are offered In problems of Chinese country life and sources of 
agricultural information. Students taking these courses are eligible for the 
Degree of Bachelor of Science. Yenching is especially interested in animal 
industry, and pine-bred beef and dairy cattle are being imported from America. 
Professor Bransford Eubank, a graduate of the Texas Agnicultural and Mechan- 
ical College, is to take charge of this work. {Lingnaam Agricultural Review, 
Yol. 2, No. 2. Canton, 1925). 

903. United States: Animal Report of the Agricultural Experim- 
ent Stations, University of Louisiana, 1923 . — The field work at Audubon 
Park has been transferred to Baton Rouge where about 100 acres are available 
for sugar cane studies. Experiments were made on cane land with a new clo- 
ver Meliioius indica, which provided 107 lb. of nitrogen in the soil per acre. 
A very severe outbreak of borers was experienced in the cane fields ; attempts 
to render the egg parasite of the moth borer more efficient were unsuccessful. 
The tachnid. introduced from Cuba was found on 16 plantations, but no effect 
on the prevalence of borers was observed. Dipping canes into water heated to 
500C. proved effective against the moth borer and the mealy bug ; no harm was 
caused to the buds of the cane when they were in the restingcondition. Moth 
borer caterpillars ^vere found feeding on several species of wild grasses. 

Moulds responsible for deterioration of sugar in storage were found to bci 
susceptible to carbonic acid gas, and the introduction of a non-sporulating 
yeast Toruba, which gives off quantities of this gas gave satisfactory results. 

904, United States : Tropical Plant Research Foundation. The 
Tropical Plant Research Foundation is an organization fonned under the auspi- 
ces of the National Research Council and incorporated on June 6, 1924, under the 
laws of the District of Columbia governing societies for scientific and similar 
purposes. The objects of this foundation are to promote research for the ad- 
vancement of knowledge of tropical x^lants and crops ; to conduct investiga- 
tions in plant breeding, agriculture, horticulture, forestry, agricultural entomo- 
logy and plant patholog)^ and to publish the results thereof ; it is also empow- 
ered to establish and maintain such temporary or permanent stations and la- 
boratories as may be necessary for the accomplishment of these objects. 

As a result of a conference of foresters and officers of the Pan-American 
Union, held on 29 October 1924, the Foundation has been commissioned to col- 
lect all available information relative to the forests of Latin America, as a pre- 
liminary step towards a Pan-American Forestry Conference^ and the outlining 
in a definite' manner of the problems of tropical forestry*- - , 
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Tlie central office of the Foundation is in Washington. The laboratory 
headquarters in the United States will be at the Boyce Thompson Institute for 
Plant Research, Yoiilrers, N. Y, The administration of the Foundation is 
vested in a board of nine trustees, four of whom represent business interests, 
while five must be scientific men. The foundation will work on a project 
basis definitely organized in turn for each particular problem, such, for exam- 
ple, as the diseases and insects of sugar cane in Cuba, and, will provide a re- 
search service for tropical plant industries. 

The following bodies will be represented on the board of trustees by one 
member in each case, the National Research Council, the American Phytopa- 
thological Society, and the American Association of Economic Entomologists. 
The foundation will be supported by funds contributed by individuals or organ- 
izations interested in tropical plant products. 

The Foundation is to assemble records of the researches already carried 
out and to compile special indexes and bibliographies. There wall be establish- 
ed a personal register of scientific men who are particularly equiped for tro- 
pical service. The scientific stafi is at present composed of the following mem- 
bers : Entomologist, Prof, B. L. Vajst Bine ; assistant entomologist, IMr. C. F, 
S^AHU ; Phytopathologist, Br. Jaimes A. PAms ; assistant pathologist, 
Mr. Marion N. Wai,ker, ; chemist and soil biologist, Br. R. V. Aeeison. The 
advisory committees are ; the Bivision of Biology and Agricultm-e,. National 
Research Council, the Advisory Board of the American Pliytopathological So- 
ciety, the Committee of Policy of the American Association of Economic Ento- 
mologists, and the Executive Committee of the Cuba Sugar Club. 

The President of the Board of Trustees is Prof. E. R. JOKES, head of the 
Bepartment of Plant Pathology, University of Wisconsin ; tlie Vice-President, 
Prof. R. A. Harper, Torrey Professor of Botany, Columbia University, New 
York, and Chairman of the Committee on Biology and Agriculture, National 
Research Council. As Scientific Birector and General Manager has been elected 
WH/biAM A. Orpon', ex-pathologist in charge, Office of Cotton, Truck and Fo- 
rage Crop Bisease Investigations, Bureau of Plant Industry, United States 
Bepartment of Agriculture. {Bulletin of the Pan-American Union, W*ashington, 
B. C, January, 1925). 

905, United States ; Study of Ornamental Plants. — The San Fer- 
nando Nursery Company, of San Fernando, California, has established a depart- 
ment of plant research, for the purpose of studying problems of identification, 
propagation and improvement of ornamental plants. The work has been plac- 
ed under the direction of Br. Arthur Houghton of the University of Califor- 
nia. {Scienct, Vol. EXI, No. 1575, 1925). 

906. United States : Research Fellowship in the Chemistry of 
Perfumes and Essential oils. ^ — Through the generosity of Messrs. WaTER- 
mvER.and Eeonhardt, president and vice-president of Fritszche Brothers, 
a fellowship for research in the chemistry of perfumes and essential oils has been 
offered to Columbia University. The, fellow is to be appointed by the Univer- 
sity Council upon nomination of a committee of award composed of the presid- 
ent of Fritzsche Brothers and the senior professor of organic chemistry at 
Columbia, and approved by the' department; of chemistry. The recipient of 
the fellowship will receive 3000 dollars per annum and the investigations will be 
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conducted tinder tlie direction of Professor IMaeston T. Bogem. {Science, 
Vol. BXI, Xo. 1578, 1925). 

907. Unite d States ; Goaference on Gardening. — Dr. A, C. Beae. 
Professor of floriculture in Cornell University, delivered last spring a series 
of sis lectures on Tlie history of gardening and the use of flowers '' before the 
Plorticnltural Society of Kew^ York and the Garden Club of America at the Ame- 
rican Museum of Natural History, New York. [Science, Vol. LXI, No. 1586, 
1925). 

90S. United States : University of Michigan Biological Station. 
— This Station held its session for instruction and research from 22 June to 
14 August on the shores of Douglas Lake, Cliebo^^gan Country, Michigan. The 
courses in zoology included : ichthyology, limnology, entomology, ornithology, 
herpetology^ and mammalogy ; those in botany : taxonomy of green crypto- 
gams, taxonomy of the briophytes, systematic botany, ecolog3E plant anatomy 
and plant geography. The various lines of research were directed by : 
Prof. Care La rue (University of Michigan) for the morphology, taxonomy and 
life histories of parasitic worms : Br. Cfi. CrbREAS (College of the City of De- 
troit) for fishes and mammals ; Prof, P. S. Weech (University of Michigan) 
for aquatic insects and limnological problems ; Br. P. Beanchard (University 
of Michigan) for birds, amphibians and reptiles; Prof. HungerFORD for 
aquatic hemipters ; Prof. G. B. Nichoes (Yale University) for the bryophytes ; 
Prof. Gates (Kansas State Agricultural College) for plant physiology and eco- 
logy ; Prof. BheBRS (University of Michigan) for the taxonomy of the fiower- 
ing plants. {Science, Vol. LXI, No. 1575, 1925). 

909. Transfer of the Collection of Type Cultures of Bacteria of 
the American Museum of Natural History to the McCormick Memorial 
Institute of Chicago. — This large collection of type cultures of bacteria 
established at the American Museum of Natural History by Br. C, B. A. WlNS- 
EOW, and more recently maintained at the Army Medical jMusemnby the So- 
ciety of American Bacteriologists has been transferred to the McCormick 
Memorial Institute in Chicago. This has been made possible by a grant se- 
cured by the National Research Council from the General Bducation Board, 
which provides for the maintenance of the collection for a period of five years. 
The general supervision of the collection is vested in a committee representing 
the Society of American Bacteriologists, the Society of Pathologists and Bacterio- 
logists, the American Phytopathological Society, the American Society of 
Zoologists and the McCormick Memorial Institute. The committee hopes to 
enlarge the collection, and eventually to include fungi, moulds and other mi- 
croorganisms, as well as a comprehensive collection of bacteria. A catalogue 
will be issued as soon as possible. {Science, Vol. L.XI, No. 1572, 1925). 

910. United States : Livestock Experiment Station, Miles City, 
ontana. — By Act of Congress in April 1924, 55,000 acres of grazing land 

and 2000 acres of irrigated land, situated in Miles City and formerly occupied 
by the Port Keogh Military Reservation, was transferred to the U. S. Depart- 
ment of Agriculture. This area together with the buildings already put up and 
75 miles of fencing is now the property of the livestock Experiment station, 
and under the immediate supervision of the Animal Husbandry Division o 
"the^BureAii of Animal Industry, with the co-operation of the Montana Bxpe- 
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riment Station and other bureaus and divisions of the department interested 
in livestock problems. Plans have been made to maintain an initial herd of 
1000 beef cattle, and a stock of sheep, hogs, horses and turkeys. {Science, 
Vol. LXI, No. 1575, 1925). 

91 1. Research on the Applications of Electricity to Agriculture. 
— The question of the use of electricity on the farm is one of importance in 
view of the advantages of this source of energy. However, as regards rural 
needs, the cost of production is often a relatively small item as compared with 
the cost of transmission, distribution and transformation. One of the chief 
difficulties is that tlie consumption of electrical energy by the average farmer 
is relatively small. To establish an electrical service the agricultural uses of 
electricity must be increased, so that a rate can be charged which will be ad- 
vantageous both to the central station and the farmer. 

The following are some of the chief applications of electricity in agricul- 
ture : lighting, heating, in the canning of fruit and vegetables and the making 
of preserves, the dehydration of fruits, the electrical treatment of seed, the stim- 
ulation of crop production, increase of egg production, heating of incubators, 
spraying and heating of orchards to prevent injury by frosts, and as a source 
of power, both for ploughing and cultivating and for the many machines in 
use on a farm. 

The variable results obtained so far indicate that not enough is yet known 
about the main factors. The use of electricity generally in farm operations 
will probably come about from the development of the use of smaller power 
units. 

The scientific application of electricity to agriculture requires a large 
amount of fundamental agricultural research and also of engineering experi- 
mentation, to ascertain power requirements and exact electrical applications. 
{Experiment Station Record, Vol. 51, No. 4, Washington, 1924). 

912. France : Experimental Work in OMve Gnltivation, etc, — J. 
Bonnet, Regional Professor of Oleiculture gives a summary in the Bulletin 
de V Office de Renseignenients agricoles (No. 9, 1925) of the results obtained in 
the period 1923-25 in the centres of experimental olive cultivation and in the 
French co-operative oil manufactories with experiments on olive trees witii 
complete fertilizing, comparative experiments in annual and biennial prunings, 
the use of baskets of alfa fibre, coconut fibre or of metal receptacles, the effect 
of adding hot water to the olive oil residues, the effect of the autumnal frosts 
on the rich flavour of the olives, the picking of the olives, the effect of using 
oil of almonds in the treatment of the olives, the various operations connect- 
ed with the pressing apparatus, and experiments with the oil extracted from 
wine lees. 

913. France ; Valuable Collections ' belonging to the ‘*Laboratoire 
cFAgronomle coloniale” (Paris)' destroyed by Fire, — A fire which broke 
out on the night of 6 Jtine last has destroyed the valuable collections and docu- 
ments belonging to the “ Taboratoire d'agronomie coloniale which ds under 
the direction of Prof. Auo. Chevaeeier;. The herbariums which, contained 
some very rare plants and flowers have been reduced to ashes, as also the 
collection of valuable colonial timbers, and in laddition more than 20,000 trea- 
tises and manuscripts collected during a period of thirty years. 
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914. France : The Centenary of the Nancy National Scliool of 

Waters and Forests* — Uicole naiimiale des eatix et for its oi Nancy, must 
be regarded as one of earliest of the kind, haying been inaugurated on 1 Ja- 
nuary 1825, in yirtue of a Royal Order of 26 August 1824, At that date^only 
three institutions of the same type were in existence : that of Mariabrurm in 
Austria, founded in 1813, of Aschafenburg in Bavaria (1820) and of Hoheii- 
heim in Wurtemberg (1S20). The history of this school has been given in a 
book by Prof. Ch. Guyot, its former director (Ch. GtjygT : V enseigne^mni fo- 
restier en France. Vicolede Nancy. Nancy, 1898). In 1825 the first director 
of the school was an expert of great repute in forestry, hORENTz, who was also 
tor 3*ears the only professor. When he was made administrator of forests 

at Paris, liis place at Nancy was taken by Be Saemon, who was succeeded in 
i S38 by Pajradb, the son-in-latv of Lorentz, who remained in office for nearly 
26 years, and gained the reputation of being one of the greatest forest experts 
in France : on his death, which occurred in 1864 Narquette was elected as 
director, and was succeeded in iSSo by PuTCH, The subsequent directors were 
Boppe, Gxj'yot, and Vivier and at the present time Guinier. 

The Forestry School of Nancy has the use of its own forests for the prac- 
tical training work of the students. It has exclusive rights of enjoyment of 
those in the Vosges, in the Pyrenees and also in other parts and for a total area 
of some thousands of hectares. The students are boarded during the time 
of their studies and have to reside in the school buildings. They receive a 
compulsory military training and on leaving the school, are regarded as State 
functionaries with a right to pay. [Journal Forestier Suisse, Year 76, No. 7. 
Berne, 1925). 

915. France; Instruction in Poultry Keeping. — Tn an article, en- 
titled Necessite de V enseignmient avicole, which appeared in the Revue Avicole 
of last ]May, Ch. VoiTEEElER, Professor at the Institut National Agronomique, 
explained the bases on which modem instruction in poultry keeping should be 
given in France. After having dealt with the present state of French poul- 
try production, taking it in comparison with the production of the other 
pean countries, and after suggesting the principal metliods for its improvement 
and increase, he gives the main heads of the essentials of a regional instruction 
in poultry-keeping. In addition to the study of the early methods known to 
many people but not enough known in the country districts, of natural hatching 
of special incubation, of breeding, of fattening, he advises attention to the fol- 
lowing : The management of country poultry yards, based on the utilization 
of hens which have a high egg-laying capacity ; the elimination of the poor 
layers, the introduction of fowls that satisfy the conditions necessarily imposed 
for egg-laying, during the bad season ; feeding on the lines required for the needs 
of laying hens ; selection based on the use of tlie trap-nest, on production tests, 
as also on egg-laying ; the weeding out of fowls i. e. the getting rid of the poor 
layers, choice of favourable times for the hatching according to the different 
breeds ; the rearing of pullets with a view to egg laying ; the production of non- 
fertile eggs for purposes of consumption; the methods of obtaining a high per- 
centage of fertility in selected breeders : the value of the breed and the results 
’ of selection among families with a maximum egg-laying capacity employment 



CURRENT NOTICES 


1271 


of different systems of incubation and rearing ; production of ducks' eggs : 
principles of feeding according to district ; disinfection procedure ; treatment 
of infectious diseases. 

Prof. VoiTEiiiE^R further considers it essential that every experimental 
stock-breeding centre should have a poultry-keeping scheme, and in default of 
this that centres should be formed of experimental poultry keeping. The co- 
ordination of the results of, the experiments and of the inquiries undertaken at 
these centres of investigation should be effected by a higher technical office 
which would serve as a link between the Department of Agriculture and the 
holders of the chairs of applied sciences whether of tlie Institute of Agronomy, 
the national schools of agriculture, or the veterinary schools. It is also essen- 
tial that the professors and lecturers should be able to point to practical exam- 
ples of poultry yards managed in accordance with the principles they are advocat- 
ing. Professor Voitei^eier finally urged that attention should be given to the 
training of instructors specialized for the teaching of poultry management, on 
the lines of the diploma of Conferencier avicole, or Poultry Adviser as in Bng- 
land, Belgium or Denmark, and that use could be made also for such a pur- 
pose of the mistresses in charge of the household management instruction in 
the country districts. (La Revue avicole, Year 5, No. 3, 1925). 

916. France: Experiments in Sericulture. — The Director of the 
Station sivicicole du F^rhas published a report on the enquiry into tlie silkworm 
breeding carried out in 1923-24 by the Station sericole de Draguignan et Siablis-^ 
sements en depejidants. Researches have been made on the basis of the Men- 
delian law and with the result that after a year of strict selection breeding 
there has been a considerable improvement in the yield in spinning and in the 
quality of the silk. Other enquiries into the comparative value of leaves of 
mulberries grafted or otherwise went to prove the superiority of the former 
both for rearing the worms and as regards yield per tray. In addition, com- 
parative experiments have been made in rearing with the mulberry branch as 
compared with the separate leaves, as practised in Italy by the Bombard and 
the Friulian systems respectively. Rearing on the branch, according to the 
results obtained in the Draguignan Station, cannot be usefully practised ex- 
cept in districts where the foliage is abundant and the trees are not exposed to 
frosts, while it cannot be in any way recommended in districts where silkworms 
are reared for reproduction from seed, in which there is a general shortage of 
foliage and when healthy and strong cocoons ate wanted. Mme. Becu, the 
directress of the Due Station experimentale de grainage, who had undertaken 
similar researches on the suggestion of Brandi, concurs with these results. It 
is the opinion of this lad}^ that in districts where breeding is carried on for tlie 
silkworm seed industry rearing on separate leaves is preferable, while rearing 
on the branch may be useful for the production of cocoons for spinning. [Bul- 
letin de rOffice de Renseig^temenis agricoles. No. 9, 1925)* 

917. France: Diploma of Expert Producer of SMkwdrm Seeds. — 
Following on the resolution of the French TJmon of Producers and Bxporters 
of Silkworm Seed, at its meeting on 26 IVfarch 1925. the Minister of Agriculture, 
by decree of 28 ■ April [Journal Opficiel, 50 April), has instituted this diploma, 
to. be granted to persons who prove that they -possess a sufficient range of know- 
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ledge for the complete production of pure and selected silkworm seeds. In 
order to obtain a diploma the candidate must take a written examination in 
the following subjects : 

Anatom}’, physiology, metamorphoses, reproductive functions of the silk- 
worm ; structure of the eggs, study of external influences, preservation of the 
eggs, incubation, batching ; pathology ; disease symptoms, causes, remedies, 
special study of pebriiie, flacheiie, wasting, etc., Pasteur treatment, silkw^orm 
rearing, genetics, removal of the cocoon, methods of breeding, selection from the 
point ot view” of abundant production of silk, appearance of the moth, micro - 
scopi^* of the moths and of the eggs, packing of the silkworm seed. Labora- 
tory for the preparation of the seeds. Administrative and Legislative measur- 
es in France and abroad. 

There is also an oral examination, a practical microscope test, and a prac- 
tical test on the preparation of the seed. (Bulletin de r Office de Renseigfiements 
agricoles, No. 9, 1925). 

gi8. France : Schools of Agriculture. — In the Comptes Rendtis of 
the general meeting in 1925 ot the Societe dss Agriculteim de France informa- 
tion is inserted on the activities and present educational facilities of various 
educational institutions in respect of instruction in agriculture. These notices 
are part of as many short reports read to the Social Section of agricultural in- 
struction and referring to the following schools : Angers, Flers de TOriie, the 
secondary school of agriculture of the Union of Anjou, of Mairoy, Avron and 
Meslay, of la Felicite in Aix-en-Provence, Purpan, the Thenard school at Sens, 
the Morbihan schools, and those of Vau.seblets (Guernsey), Lutieville and the 
Institution ItliCHEh PEERET at Limonest (Rhone). . 

Reports were also made on the agricultural instruction in the Landes, in 
Finistere and in the Pas de Calais and on the household management instruc- 
tion. [Bttlletin de la SocietS des Agriculteurs de France, Vol. LVI, Session gine- 
rale de 1925). 

919. France : Agricultural Subjects for Prize Competition set by 
the SocieU des AgricuUeurs de France. — Agriculture : Chemical processes 
for weed killing. Comparative experiments and results : quantity of chemicals 
employed, proper time for the process, cost, etc. — HovticuUu-re : The best 
forms Of best varieties in a given district for intensive cultivation on a commer- 
cial scale for profit.. — Viticulture : Liqueur wines considered in relation to the 
vineyard : their preparation and their effect on grading of wines. — Animal 
husbandry : Persistent diarrhoea of cattle (enteritis pafatubercolaris) regarded 
as a special disease of certain regions, its frequency, severity, economic im- 
portance, safeguards or prophylaxis treatment. 

111 addition, the Section “ Live Stock Bconomy ” of the Society has an- 
nounced the Schneider prize competition to be awarded to the best account of 
the Breeders’ Unions for the improvement of stock, especially in the countries 
with breeds not yet established and in regions devastated by the war. This 
last competition closes on 31 December 1926, while for the four previously 
mentioned the date on which entries close is fixed for 31 December 1925: (Bul- 
letin de la Soc'iiti' des agf iculteufs de France, Year 37, No. 6, Paris^ I9'25)'. 

920,. France : Agricultural Educational Journey , in Alsace.' — 
The. Institut' National Agionomique of France has ' organized this year, with 
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the help of the Societe commerciale des Potasses, an expedition into Alsace 
for 92 students of the second year. The objectives of the journey were the 
inspection of the sylvinite beds and of the works for the treatment of the raw 
mineral, a study of the vineyards in the neighbourhood of Colmar and, the 
examination of the Alsatian forests on the plain and on the mountains. [Journal 
d' Agriculture pratique. Year 89, Ko. 27, Paris, 1925). 

921. Tunis; Agiriciiitiiral EdiicationL. — This is mainly given at 
the Ecole Coloniale d’Agriculture at Tunis and at the Smindja Farm School, 
The colonial school is attended by students who are already well advanced 
in their work, while the Smindja school receives boys from 14 to 18 years 
old, just leaving the primary school and anxious to learn modern methods 
of cultivation. The farm training of the boys whose general education is not 
up to the standard for admission to the Smindja school is carried on in the re- 
gional experimental gardens (Sfax, B 1 Asib, Tabarka) and by means of courses 
for drivers of farm machinery, held at the Colonial School at Tunis. 

The difiusion of agricultural information and of improved methods of 
cultivation is ensured by publications, practical demonstrations, seasonal 
courses. A monthly publication in Arabic, La Mejellah, ot which 3000 
copies are printed, and a farm calendar of the fellah, with 1500 copies are 
distributed free. 

In 1924, 76 demonstration fields have been organized for native cultiva- 
tors : 48 for illustrating the preparation of the soil and the use of superphosphat- 
es for the cultivation of cereals, and 28 relating to the use of chemical fertili- 
sers for olives. In the districts of Kef, Thala, Haktar, Teboursouk, Medjez- 
el-Bab, Souk-el- Arba, Mateur, Sou.ssa, Kairouan, Oafsa, Tozeur and in the mi- 
litary territories there have been held 35 demonstrations on pruning and graft- 
ing of olives, which were attended by i960 persons. In Tunis and at Soliman 
two olive-pruning competitions took place and also courses and competitions 
in olive grafting. 

As a means of encouragement, plants, plant, seeds or silkworm seed, fertili- 
sers, money prizes, medals, and diplomas for irrigation works or horse breed- 
ing, etc., ate being distributed to the native farmers. (Fixation des indigenes 
au sol. Bulletin Mensml de VOffice du Protectorat Frangais, Tunisie, Year 18, 
Ko. 170). 

922. French West Africa : Ivory Coast. La M6 Experimental 
Station. — In the first half of 1924, besides a certain amount of clearing work, 
plantations have been made of oil palms and intercalary crops, cocoa and coffee. 
For germination, boxes have been used in which the coconuts were placed on 
a hotbed in layers under leaves of '' Celtis **. The transplanting was done 
both on to the open ground and among bushes. Some tests were carried out on 
a native method consisting in warming the fruit to hasten germination. The 
soil recently broken up was protected against the action of the snn*s rays and 
the invasion of weeds by sowing with runner beans and Angola peas. 

Experiments have been made on the different methods of employing a 
wooden press for making wine and cider, and a yield much superior to that 
obtained by native methods has been the result. The Laboratory has been 
meanwhile completely equipped. {Bulletin rmnsi^l de VAgence Sconomiqm de 
rAfrique occidentale frangaise^ Year 6, Ko. 50, Paris, 

23 — Agf. ingl. 
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923. Dahomey : Tto^Pobe Experimental Station, — The special object 
of this station is investigation of oil palms, their cultivation and industrial 
utilization. The results o£ laboratory researches have been used in the selec- 
tion of the palm nuts and for ascertaining the best conditions for the extrac- 
tion of the oil. {Bulletin inensuel de VAgence economique da VAfrique occidentale 
frangaise, Year 6, Ko. 50, Paris, 1925). 

924. Great Biitain : A Section of Timber Technology at the Imperial 
Forestry Institute^ Oxford. — Professor C. C. ForsaiTh, of New York, 
State College of Forestry, Syracusa University, has accepted an offer of the 
British Government, made through the Imperial Forestry Institute of the 
University of Oxford, to organize a section of timber technology in that 
University. 

925. Scottish Experimental Stock Farm, — In connection with the 
Rowett Institute, Aberdeen, an experimental stock farm is to be established, 
as a memorial to the famous breeder of Shorthorn cattle, WieEIAM DuTHIE 
of CoUynie, whose nephew, M. Duthie Webster, has given £ 10000 to the 
Institute for this purpose. {The Times, London, ii May 1925). 

926. Great Britain : Training of Agricultural Organizers and 
Lecturers. — In conjunction with the Development Commission, the Depart- 
ments of Agriculture for Bngland and Wales and Scotland have instituted a 
new class of scholarships with the object of training those who desire 
eventually to take up posts as agricultural organizers under county councils or 
as lecturers, whether at agricultural departments of universities, agricultural 
colleges, or farm institutes. The scholarships are of two years' duration, 
the first year being spent on investigational work in Great Britain and the 
second year abroad. The scholarship allowance in the first year will normally 
be £200 : the allowance in the second year will include provision for extra 
cost of travel and other expenses abroad. (Science, Vol. LNI, No. 1575). 

927. Great Britain : Settlers’ College. — The Australian Farms 
Training College will be opened in Norfolk during September, for the training 
in practical farming of university and public school men, on the completion 
of which they will be sent out to Queensland under specially advantageous 
conditions, by arrangement with the Queensland Government. Bach man 
must possess a capital of £500, and the Queensland Government will make a 
loan not exceeding £750 to every settler, and will reserve a large tract of land 
for settlement. 

The course at the College will include : general farm instruction, principles 
of cultivation of crops likely to be grown in Queensland, dairy work, stock 
raising, fencing and carpentry, and the erection of a portable house in which 
students will live for a time and do their own cooking. Pig breeding will form 
the main subject of the course. The Principal of the new college will be 

H. V. Potts, formerly Principal of Hawkesbury Agricultural College, New 
South Wales. {The Times, London, June 15, 1925). . 4 

928. Great Britain; Scientific Research Workers. — The .'British 
Science Guild has held an enquiry into the question of the supply of trained 
scientific research workers, and summarises several of the questions that arose, 
as' follows : — ^ 
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(1) The annual supply of research workers before the war was very 
limited and, inadequate to the needs of the Nation. 

(2) In response to urgent appeals, and with assistance by the Govern- 
ment, the annual number of science students at the Universities of Great Brit- 
ain has been doubled, while the number of research students has been qua- 
drupled. 

{3) The present facilities for training scientific research workers in 
Great Britain are, however, still less than those of Germany and America 
before the war. 

(4) There is still considerable unemployment among research workers, 
and freshly trained men are finding difSculty in obtaining suitable posts. 

(5) Apart from the work of the Department of Scientific and Industrial 
Research, little fundamental research is undertaken by commercial firms, and 
the work of the Department itself is limited by its comparatively meagre 
endowments. [Chemical News, Vol. 130, No. 3395, 1925). 

929. Britisli Guiana : The Kartabo Laboratory of Tropical Biology. 
— The Tropical Research Station of the New York Zoological Society, located 
at Kartabo, British Guiana, has come under the University of Pittsburgh for 
several years. During the summer of 1924 eight students worked at this jungle 
laboratory, under the direction of Dr. ALFRED BmERSON, of the department 
of zoology. This experiment proved so successful that further courses are 
planned. According to a communication made by Prof. Bmerson to the pe- 
riodical, Science, during the summer of 1923, a group of fifteen students will 
study at the laboratory under the direction of Dr. S. H. Wieeiams, professor 
of zoology at the University of Pittsburgh, who will also give a course in 
ecology. The expenses for each student will be approximately 700 dollars, 
including travelling and living expenses and incidentals from New York and 
return. Stops will be made at the West Indian islands of Grenada and 
Trinidad. 

Visits may be made to the Station at any time of the year by scientists. 
For information application should be made to Professor H. D. Fish, Depart- 
ment of Zoology, University of Pittsburgh, Pennsylvania. [Science, VoL LXI, 
No. 1576, 1925). 

930. India ; The Technological Research Laboratory of the Indian 
Central Cotton Committee was formally opened at Bombay by H. E. the 
Viceroy of India on December 3, 1924. When complete, there will be Spinn- 
ing and Research Laboratories ; the former has been completed and is equip- 
ped with a spinning plant and instriunents for testing cotton yarn. The 
Research Laboratory will carry out chemical, physical and microscopical exam- 
inations of cottons sent for trial. By collating the results obtained in the two 
laboratories from a sample of raw cotton, it is hoped that it will be possible 
to make a fairly accurate statement as to the spinning qualities of a cotton and 
in this way assist plant breeders. {The Agric, Jrnl, of India, Vol NX, Part II, 
Calcutta, 1925). 

931. Ceylon r New Chemical Laboratory at Peradeniya* — The new 
Chemical Laboratory of the Department of Agriculture was opened by H. B. 
the Governor on March 12, 1925. The new laboratory has been established 
in order to meet the urgent need for furth^ research in agricultural chemistry* 
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Accommodation will be provided for post-graduate students from tbe Univer- 
sity of Colombo. {Tropical Agricidtiirist, LXIV, No. 4, Perademya, 1925). 

932. Tlie Imperial GoEege of Tropica! Agriculture, Trinidad. — 
An important meeting with reference to the above College took place at the 
Mansion House, Uoiidon, January 29, when Lord Milner's appeal for £100,000 
was presented by Lord Burnham and supported by Sir Arthur Shipley of Cam- 
bridge. The sum is required to complete and equip the new buildings and 
laboratories, and place the institution on a sound basis for research. The Col- 
lege is of international interest, as it is the only institution of the kind in the 
world ; its great aim is to increase knowledge and to apply such knowledge to 
the development of agriculture and to the increase of crop production. [Trop- 
ical Life, VoL XXI, No. 2, London, 1925). 

933. Palestine : The Hebrew University of Jerusalem. — The for- 
mal opening of the new University of Jerusalem by Lord Baefour took place 
on I April last. At that date the laboratories for chemistry (including general 
chemistry, analytical chemistry, biological chemistry, and chemistry of col- 
loids) and bacteriology w^ere already organised, and those for physiology, 
physics and mathematics were in process of organisation. {Chemistry and In- 
dustry, Year 44, No. 14. London, 1925). 

934. Hungary : Higher Forestry Instruction. — In consequence of 
the occupation by Czecho-Slovakia of Upper Hungary, the teaching staff of 
the old-established higher school of mining and forestry at Cheminitz has been 
moved to Sopron (CedenbUrg) . The foundation of this school dates from 1 770, 
and it has given a number of distinguished names to Hungarian sylviculture, 
including Heinrich Davib Wieckens (1832), RuoobF Feistmantee (1871), 
Friedrich Schwartz (1S66), Kare Wagner, Jacob Lazar, Jueihs Soetz 
and Lfdwig FekeT. The new school which is established at Sopron took the 
name of the Royal Hungarian Higher School for IMining and Forestry F/iigineers 
{Kdn. Ung. Hochschule fur Bergingenieure und F orstingenieure) , and retained 
the former division into four faculties : forestry, mining, the working of steel, 
metallurgy, all of which grant the diploma of engineer. 

The system was antiquated and was not compatible with the scheme of 
conferring the diploma of forestry engineer alone after four years of study in 
the higher school and two years practice. Hence it has been abandoned and 
replaced by the so-called rigor osum system, which includes two examinations, 
one at the end of the fourth and the other at the end of the eighth half year. 
The subjects to be ofiered in the first are : mathematics, botany, geodesy, 
forest classification ; in the second : sylviculture, forest production, forest 
organisation. 

The faculty of sylviculture includes the following chairs, with the necessary 
buildings and collections of objects in addition : botany, including general and 
special botany, and phylogenetics ; chemistry and forest soil science, including 
organic and inorganic chemistry, forest classification ; forest zoology and pro- 
tection of forests ; geodesy and systematisation of mountain water courses, 
forest railways, roads and water supply, forest organisation, including measur- 
ing of timber and forest estimates ; utilisation of forest products, including 
timber dealing ; sylviculture, game and fishing regulations ; forestry policy, 
including national economy and the administration of forests ; forest techno- 
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logy, including the construction of the machines and the meclianical techno- 
logy of timber ; physiology and pathology of forest species. Instruction will 
also be given in forest law and legislation relating to forests, while for the other 
subjects : mathematics, descriptive geometry, geology, electrotechnics, civil 
law, commercial law, administrative law, etc., instruction is given by a staff 
common to the other faculties. 

Practical expeditions are made into the rich forests of Sopron which ex- 
tend over 9000 Kat- Joch (cadastral yokes : one Kat-Joch equals about half 
a hectare, i. e. about an acre), on the slopes of the Austrian Alps. Of this forest 
area, 3200 Kat- Joch, in Agendorf near the Austrian border, are administered, 
by a Royal Hungarian Office, as a demonstration forest park, attached to the 
Higher School of Sopron, {Centr. f. D. Forstwesen, Year 50, Parts 7 to 12, 
Vienna and Leipzig, 1925). 

935. Italy ; The Bari Agricultural Experiment Station. — This 
station was inaugurated on 12 April 1923 and is under the direction of 
Prof. PiNRico PantaneeEI. Among its principal functions is the study oPthe 
soils and, the climate of Southern Italy, with a view to the selection of the 
varieties of grain and forage plants, taking as criterion resistance to drought. As 
will be seen from the address on the occasion of the inauguration of this new 
institution, by His Excellency, De Capitani d'Arzago, Minister of Agri- 
culture, the programme is designed with a view to the increase of the produc - 
tion of grain and forage plants and has already been drawn up by Ceeso Ue- 
PiANi and the watchword American dry-farming put in the forefront of 
the work of the Station. Among its other responsibilities will be that of encou- 
raging arboriculture, and of investigating the possibility of drawing on, for agri- 
cultural purposes, the waters that lie unused in the subsoil in great stretches 
of Southern Italy. 

From a report on the activity of the Station in 1922-23, the valuable work 
already accomplished by the Station in the two years 1922-23 is evident. In- 
vestigations and work on soils were made of the soils of Apulia, investigations 
of underground water, experiments in irrigation, fertilising and cultivation ; 
meteorological observations taken ; cultivation and selection of spring cereals, 
cultivation of summer cereal crops, pulse crops, forage plants, industrial aro- 
matic and medicinal plants, and vegetables for profit, enquiries on the cultiva- 
tion of olives, the almond, ornamental plants and exotic plants for profit. 

The report quoted is full of information of all kinds, and is illustrated by 
a niimber of plates, presenting a thoroughly practical survey of the field of 
experiment that may be worked on behalf of the agriculture of Southern Italy 
[Stazione agfaria speHmentale di Bari. Report on the activity of the Station 
in the two years 1922-23 : pp. VII 145 small octavo, 16 tables, Bari, 

1924)* 

936. Italy: Development of the Agricultural Cinematograph- — 
This is now in course of full development in Italy and is making itself felt as 
a method of the first rank for the diffusion of progressive ideas in the country 
districts. Although not at the outset supported financially- and otherwise 
as generously as it might, and should have been, by the competent State autho- 
rities, the agricultural cinematograph, owing to the efforts and the assistance 
of various agencies, societies, private individuals' and different administrative 
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bodies, bas succeeded in proving its importance, so that it is now regarded as 
an indispensable adjunct to Instruction. 

Propaganda by means of the cinematograph is organized by the National 
Institute Cerere Among the most important films are to be noted those on 
scientific fertilising, on cultivation of cereals, viticulture and fruit growing, 
industrial plants, control of plant diseases. Beginning with 160 films in 1920, 
the number was raised to 1200 in 1922 and to 2000 in 1924, while in the current 
year provision is being made for a larger number. 

Pilms on vegetable growing, on olive and citrus fruit cultivation, and stock 
rearing and preservation of forage are being prepared. 

937. Paraguay : School of Agriculture at Asuncion. — Authority 
has recently been given for the establishment of an agricultural school in the 
Botanical Garden of Asuncion under the direction of the botanical stafi. The 
amount of 600,000^ pesos national currency is appropriated for the equipment 
of the school. The sales of the school’s products will help to defray expenses. 
{Bulletin of the Pan -American Union, January 1923). 

93 S. Czecho- Slovakia ; Jubilee of the School of Agriculture of 
Tetschen-Liebwerd. — On 6 May last a celebration took place at hiebwerd 
on the occasion of the 75th anniversary of the foundation of the Agricultural 
Section (Landwirtschaftliche Abteilung) of the German Higher Technical School 
{Deutsche Hochschule) at Prague. After the official speeches on the occasion, 
the Dean of the Section, Prof. WirTH, delivered an address which was highly 
applauded, in the course of which he gave an account of the development of 
the natural sciences, and of agriculture at the school and also of the future 
prospects of the I^iebwerd School. {Landwirtschaftliche Fachpresse fur die Tsche- 
choslovakei. Year 3, No. 17, Tetschen). 

939. Czecho-Slovakia : Agricultural Museums. — On 4 March 1924, 
the Minister of Agriculture, Dr. Rodza, set aside 15 million crowns for an 
agricultural museum at Prague and a similar institution at Bratislavia. In 
addition, the Mnistry of Agriculture has now bought the land on which to 
place the building for the Prague Museum, while for that at Bratislavia the 
ground has been purchased by a Committee appointed for tlie purpose. Spe- 
cial Museums of agricultural interest already exist in Czecho-Slovakia, for 
example there is one at Brunn, attached to the Higher School of Agriculture, 
and one at Prydek (Silesia). {Publication du MinisUre de V Agriculture de la 
Ripuhlique Tchecoslovaque, Prague, i May 1925). 

^940. Czecho-Slovakia : Course of Instruction for Milk Testers, at 
ZnaSm. — The German Section of the Moravian Council of Instruction in the 
provincial school of agriculture and oenology at Znaim organized a practical 
technical course, from 15 April to 16 May 1925, for assistant testers of milk. 
The number of those taking part in the course was limited to 12 and only sons 
of farmers were admitted. Admission was limited to students over 18 years 
of age, of good physical constitution, who had already satisfactorily passed 
through a lower agricultiural school. Bach of them received 500 crowns to 
cover expenses, and were on the other hand under an engagement to take posi- 
tions as assistant testers on finishing the course. If this UJidcrtaking was not 
observed, the' subsidy received had to be returned, and in tlie case of 
students under age, the father or the guardian were legally liable for the tepay- 
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ment. Six students could be lodged and boarded on tbe premises o£ the school 
lor the sum of 310 crowns each. {Landw-wtschaftliche Fachpresse fiir die Xsche- 
vhoslowakei) Year 3., No. 10. Teschen, 1925), 

Agricultural and Scientific Associations and Institutions. 

941 . The Singapore Office of Epidemiology. — A Conference was held 
at Singapore from 4 to 15 February 1925 on the occasion of the inauguration 
of the Far-Fast Bpidemiological Information Bureau. Representatives at- 
tended of the health of&ces of Ceylon, China, British Borneo, the Straits Set- 
tlements, the Federated Malay States, British India, French Indo-China, 
Butch India, Hong-Kong, Japan and the Philippine Islands. In addition 
Br. Noiiman White, member of the Commission on Bpidemics, attended as 
delegate of the League of Nations. 

The subject of the Conference was the establishment of the rules for the 
working of the Singapore Office of Bpidemiology. The maintenance of the 
Office is for the time being ensured by the Rockefeller Foundation which has 
placed at the disposal of the Health Organization of the League of Nations 

125.000 dollars to be assigned over a period of five years. The Rockefeller 
Foundation attaches a condition that the annual expenditure is not to exceed 

50.000 dollars. It is hoped that the Gover nm ents concerned will take the ne- 
cessary measures for ensuring the funds for maintaining the Singapore Office, 
if after the five years its work has proved of value. Br. Gilbert Brookb, 
of the Straits Settlement Medical Service, has been placed in charge of the Office. 
{Resume mensuel des tmvaux de la SociiU des Nations, Vol. V No. 4; 1925). 

942. The Belgian Peasants’ Union {Boerenbond). — On i June last 
the General Assembly of the Belgian Boerenbond was held at Louvain, attended 
by 2000 delegates of the respective agricultural syndicates. From the report 
for 1924 made by the General Secretary, Canon LxjyTOaerbns, it appears that 
at the end of the year in question the number of the guild had risen to 1133 
including in all 98,706 members, representing as many families. 

The work of the Boerenbond is carried on by the Secretariate in collabora- 
tion with the subordinate services : documentation, inspection, League of Farm- 
women’s Clubs, General Federation of Horticulturists. The intention of the 
Union is to promote both the general education, and the technical knowledge 
of the members, as well as their social sense and feeling for co-operation. Bvery 
year the Boerenbond organizes a series of “ days of study attended by about 
800 representatives as a rule : it publishes two weekly journals and monthly 
reviews. In 1924 it published also eight treatises and technical manuals and 
arranged for the holding of 3440 lectures to agricultural syndicates. 

The Boerenbond carried on systematic action with a view to promoting 
vocational agricultural education and for that purpose has established in nine 
centres, courses of training for women teachers to give instruction in the ele- 
mentary stages of rural household management, which courses were followed 
by 187 students. It took part also in the setting up of 22 district agricultural 
schools, intended for pupils who have already satisfactorily passed through 
the courses of elementary stages, or sections. On the other hand 263 of these 
elementary sections, established by the initiative or with the co-operation 
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of the guilds, liaye enteted successfully on theit tMrd year of existence. In 
1924 ttie I^eague undertook a campaign for the development of rural libraries 
and for the foundatioii of a technical agricultural library in connection with 
every syndicate. 

The League of Farmwomen's Clubs, which included at the end of 1924 
336 affiliated clubs with a total of 56224 members, has organized 117 courses, 
each of 3 to 4 days, on various subjects of interest, in particular household 
science. In addition to a series of 4 “ days of study at Louvain, attended, by 241 
local organising members, and 8 provincial ** days '' for rural housewives, at- 
tended on each occasion by thousands of peasant women ; 1884 lectures were 
also given. The General Federation of Horticulturists arranged 178 lectures, 
held 17 local " days of study for potato growing, undertook an educational 
Journey in Holland and Poland, and organised several regional horticultural 
exhibitions. Competitions in cultivation were organised on a larger scale, and 
in the province of Antwerp alone 213 plots for rye and 274 for potatoes were 
planned for this purpose. The technical services : buildings, drainage, electri- 
city, displayed great activity, and 1485 analyses were made by the laboratory. 

■ At the end of 1924, there were 112 local agricultural syndicates affiliated 
to the General Federation of the Stock-breeding Syndicates The depart- 
ment for small live stock breeding was in touch with 24 poultry keeping unions. 
The Boerenbond also continued to carry on valuable work in connection with 
tariffs taxation, mutual insurance, the housing crisis, war losses and also more 
directly by the joint purchase and sale of eggs and butter, and the Compioir 
d'achat et de vente, among its other activities, purchased for its members in 
1924 196,528 tons of fertiliser, feeding stu£s and other agricultural requisites. 
The value of these goods, together with that of the supplies of farm machinery 
and dairy equipment amounted to more than 108 million francs. 

There should also be mentioned the work, by no means unimportant, 
done in connection with agricultural credit, insurances and land improvement, 
subjects outside the scope of this Review (Report, communicated to the Interna- 
tional Institute of Agriculture by the Belgische Boerenbond, 24 Minderbroeders- 
raat, Louvain, Belgium). 

943. Brazil ; The Govermnent Seeds Service and the Gotton^ Ser- 
vice, Seed|s. — In 1923 there were incorporated with the Department of 
Agricultmal Inspection and Development [Servigo de Inspegcdo e Fomento 
agricolas) the seed farms of the former Sowings Service {Servigo de S&menteiras), 
and, by the Decree No. 16663 of 5 November 1924, also the Deodoro Pomolo- 
* gical Station [Estagdo de PomicoUura) and its independent sections. Of the 
seed farms now in existence Rezende (in the Rio Janeiro district), Lorena, 
Soa Simao (State of Sao Paulo), Itajahy (State of Santa Catharina) and Rio 
Branco (State of Minas), the three first are in full working order, particularly 
the farm of Sao Simao, which is yielding excellent results. In that of Lorena, 
which is passing through its initial stage, an area of 75 hectares is being prepared 
which will very shortly offer the best conditions for rice growing by irrigation. 
On the Rezende farm 45 hectares were brought under cultivation and good 
progress has been made with the laying out of nursery plots. The Itajahy 
farm needs a larger area to attain real success, and the Rio Branco farm is in 
process of organisation. 
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In 1924 distributions were made by the Ministry 0132,674,1494 kg. of 
seeds of the following species : lucerne, 9,881,000 kg. ; rice, 12,477,000 ; capim 
jaragua ’V 3^,749,000 ; “capim gordura roxo 58,664,000; sweet potato, 
51,003,000; beans, 983,000; millet, 47,157,000; wheat, 63,738,546 ; vegetables, 
1,307,145 ; “ mucuna ”, 34,739,000 ; miscellaneous seeds, 3,583,000 kg. ; 29,891 
grafts were also distributed. The plants distributed from the Pomological 
Station amounted to 31,813, of which 7771 were grafted. 

Cotton Service (Servigo do Algodao). This service was organis- 
ed by the Decree No. 16 122 of 12 August 1923 and continues to produce excel- 
lent results. The total production of cotton in 1924-25 is reckoned at 131,1 18 
metric tons and taking into account that the consumption of raw material 
by the Brazilian spinning and textile factories, from 1920 to 1923, has increas- 
ed by about 10,000 metric tons, it is clear that the cultivation of cotton in Bra- 
zil is steadily being extended. Agreements have been concluded with the 
States of Para, Bahia, Minas Geraes di Parahyba, Rio de Janeiro, Sergipe 
Maranhao, Pernambuco, Rio Grande do Norte, Ceara and Alagoas, for the 
carrying on of the cotton-growing services and in the last six States the work 
is done by the respective governments under the technical direction of the Mn- 
istry of Agriculture. In the States of Para, Bahia, Minas Geraes, Parahyba 
and Rio de J aneiro, the services in question are actively carried on and there 
are six “fazendas ” for seed, with . plantations in full working order. Pro- 
gress is being made as regards Experiment Stations and seed “ fazendas ” 
in Sergipe, Ceara and Pernambuco, and in Alagoas, although the agreement 
is of much more recent date, considerable interest in cotton cultivation is 
already observable. 

Mention may also, be made of the Union of Experiment Stations of Piri- 
cicaba and Serido and of the Fa2;enda de Sementes of Coroata, the object of 
which is the systematic selection of the improved varieties. 

The Government Cotton Service has distributed 175,500 kg. of seed of 
the varieties best adapted for the different parts of the country. In accord* 

. ance with the resolutions passed by the International Cotton Conference of 
1922, the Government proposes to establish cotton exchanges in Rio de Ja- 
neiro and in other Brazilian markets. 

Cleaning and Disinfection of Seed. — In 1924 there 
was a noticeable falling o£E in the activity of the service for cleaning and 
disinfection of seed, as compared with 1923, when 80,760 sacks of seed were 
cleaned, etc. In the following year 20,761 empty sacks were disinfected, 
which had pteviously been used for coffee. In conjunction with the Super- 
intendence of Cotton Department a disinfecting machine was installed to 
effect disinfection of cotton seed and bales, by means of hydrocyanic acid 
gas. [Mensagem apresentada ao Congresso Nacional na abertura da segunda 
sessao da decima segunda legislatura pelo Presidents da Repuhlica ArTBUR DA 
SlEVA BerNARDBS : 1925, Diario Official, ]May 1925). 

944. Brazil : A Permanent Government Agricnltiiral Information 
Service. , — Prom a communication made by M. Deociecio de Campos, de- 
legate of the Brazilian Government at the International Institute of Agricul- 
ture, the following information is taken as to a new Service which the Brazilian 
Government has established, with the object of obtaining information every 
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montli on the agricultural situation in every commune of Brazil as regards 
the principal crops. 

The Service, wMdi is defined, as an agricultural statistical service endeav- 
ours to collect each month, for a series of crops, the facts relating to sown 
areas, crop conditions (loo — very good ; So = good ; 6o = average ; 40 = poor ; 
20 = very poor ; o = means destruction of the crop) ; prospects of yield (normal, 
increase, reduction), preliminary harvest forecast and actual yield. Reports 
are made on the following crops ; pineapples, lucerne, cotton, rice, oats, bananas, 
potatoes, rye, barley, beans, mate, maize, wheat, tobacco, oranges. Bata are 
also received as regards the forecasts, the preliminary estimates and the actual 
yield of sugar (first, second and third class), molasses, brandy, alcohol, flour, 
cassava and wine. 

The information is collected in every Commune of the Federation of Bra- 
zil by means of monthly enquiry forms, both by farmers and individual vo- 
lunteers, and by the officials of the service of Inspe9ao e Fomento Agricola e 
Industria Pastoril, and of other public bodies set up for the purpose. As a 
basis of comparison, the correspondents receive the data of the previous year, 
relating to their Commune. The enquiry forms are returned, not later than the 
tenth of the month succeeding the month to which they refer, to the Federal 
Agricultural Inspectorate to which the Commune belongs or directly to the Head 
Office of the Service de Inspegao e Fomento Agricolas at Rio Janeiro. ( 1 / ’orga- 
nisation recente de la statistique agricole au Bresil. Communication made by 
M. DEoceBcio be CiLaiPOS, delegate of Brazil to the International Institute of 
Agriculture, 1925). 

94 5, France : * ‘ Colonie- Sciences ” Association. — nder this name there 
has been founded in Paris (12, Avenue du Maine), under the presidency of Gene- 
ral Hessimey, an association the object of which is to bring together, for work 
in common, the colonial agricultural experts, the colonial laboratories, institu- 
tes and similar organisations. The intention is to ^ specify in detail the scien- 
tific methods of cultivation in the colonies, to set up a service of documenta- 
tion and of centralisation of information on the various branches of colonial 
agriculture, to make enquiries into and to carry into effect the schemes best 
calculated to increase the number of agricultural experts and colonial techni- 
cians, and to promote the establishment of new Experiment Stations in the 
colonies and tO' make fuller use of those already existing. The Proceedings 
and the Reports, as also the scientific publications of the Colonie-Sciences 
will be published in ihe Revue de Botanique appliques et d* Agriculture colonials. 
(La Nature, No. 2672, Paris, 1925). 

946. Great Britain : Apple Packing Stations. — In an article in the 
Journal of Pomology and Horticultural Science, H. V. Taveok. states that some 
progress has been made in the use of grading and packing systems for home’ 
grown apples in England, and refers also by way of explanation to what is done 
in this respect in Canada and the United States .The British Fruit Packing Co. 
Etd. has lately established near Yalding Railway Station, Kent, an apple packing 
station, equipped with the most modem machinery. This station is managed 
by Mr. Gregson, who has had experience of the working of an apple packing 
station belonging to the Associated Growers of British Columbia. , The Kent 
Station is favourably situated in the midst of a very large fruit area, and can 
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handle daily a large quantity of fruit. Besides grading and packing the apples, 
the Company undertakes the transport of the fruit by road to the I<ondon mar- 
kets. 

A second station on the same lines has been established at CotterLham near 
Cambridge, as a result of the action of the West Cambridge Fruit Growers 
Association and of State assistance. Both the Stations will adhere to the same 
standards for grade. (H. V. Taveor, A.R.C.S., B. Sc., Apple Packing 

Stations, Progress in England. The Journal of Pomology and Horticultural 
Science, Vol. IV, No. 7. Eondon, 1,925). 

947. Canada: The Dominion Water Power and Reclamation Service^ 
— This Department of the Canadian Ministry of the Interior has^ published 
a report on its activity including production of hydraulic power, irrigation, 
drainage, etc,, in the financial year ending 31 March 1924. In the previous 
years, the two Services, that of the water power and the reclamation depart- 
ment, were distinct and hence their respective reports were published separa- 
tely. This year a single report has been issued on both departments as they 
have been combined. {Canadian Water Power and Reclamation Report, 135 pp., 
25 plates, Ottawa, 1925): 

94S. Italy : The ** Parco Nazioaale d’Ahrnzzo ”, — By a de- 
cree of July 12, 1923, the Parco Nazionale d’Abruzzo was given independent 
status. This action had already been contemplated in a preceding decree of 
January of the same year. In this way one of the most picturesque areas of 
the world was placed under the protection of the law. The Hon. Erminio 
S iPARi, President of the '' Consorzio per la Condotta Forestale Marsicana 
and of the Commissione amministratrice dell’Ente autonomo del Parco ”, 
has arranged for the publication of a manual containing the legal enactments 
and general information relating to the district. As early as 1923, the Hon. Sl- 
PARI informs us in his preface to the little book, the need for the prompt pu- 
blication of a first edition was felt, in order to bring to the attention of those 
Communes whose territory comes partly within the Park, the relevant legisla- 
tive enactments. The manual is fairly eshaustive, though it must not be con- 
sidered as a final edition, since it will be added to by degrees as the regulations 
and the general provisions in regard to the Park are improved. 

SiPARl, with the consent of the respective authors, has added to this new 
edition special articles which have been published already in another form. 
Besides an article by Sirari himself, which summarized briefly the proceedings 
which led to the issuing of the decree concerning the Park, the manual contains 
a description of the Park from Gioia to Porcadacero, already published m 
Saggi di Itimrari turistici per VAhruzzo e Molise by E. Boeogna, the d,escription 
of a trip from VillavaUelonga a Bisegna attraverso il Parco by A. Rossi, and an 
article by E- 3\1archeTTi on La Valle delVAlto Sangro. Finally, in order to 
render the manual of still greater practical value, two chapters were included, 
one on information concerning the destruction of noxious animals, and injor- 
maiion on vipers, edited by Dr. Careo Paoeucci, Director of the Park, 
{Manuals del Parco Nazionale d'Abruzzo, 2nd edition, loo pp. 1 20 carta geo- 
grafica, Roma, 1925). 

949. Gzecho-Slovakia ; Horse-Breeding in Gzeclio- Slovakia, — 
According to the Narad Listy the State, civil and military horse-breeding sta- 
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tions in Czeclio-SloTakia Iiave been given up for reasons of economy, following 
on proposals made by the Breeders’ Unions interested. The Govemment sta- 
tions will be replaced by others belonging to district Consortiums for horse- 
breeding. It has been showm that a horse costs 35,000 crowns to rear up to 
the age of 4 years in the State stations, whilst the market price of a horse of 
the same age is barely 7,000 crowns. (Landwirtschaftliche Fachpresse, Year 3, 
Xo. 17, Tetscben, 1925). 

Congresses mid Conferences. 

950. France: Intematioiial Dairy Conference. Paris, May 1925 . 
— The Permanent Bureau of the *• Federation Internationale de Uaiterie ” 
met on May 9, 1925 at Brussels, under the presidency of the deputy the Hon. 
J . I^'DlKNCHAXT. Delegates from the National Committees of France, England, 
Holland, Denmark, Switzerland and Belgium were also present. The dele- 
gates of Sweden, Norw'ay, Ireland and the Grand Duchy of Luxemburg re- 
gretted their inability to attend. 

The Permanent Commission fixed the order of the future Congresses to 
be held in Europe as follows : in France, 1926 ; in England, 192S ; in Belgium, 
1930 ; in Denmark, 1932 ; and in Italy, 1934. 

The Congress of 1926 will take place in Paris in the first fortnight of May. 
The question of milk will be discussed very fully, that of the designation of 
cheeses in international trade, and the question of the formation of an Inter- 
national Dairy Bureau ” at Brussels. 

951. Canada: World’s Poultry Congress 1927. — This Congress will 
be held in Canada in 1927 on the invitation of the Dominion Govemment. An 
influential Committee has been formed representing all the provinces of Canada, 
with members also from the United States. The honorary Chairman is the 
Dominion Minister of Agriculture, and the Acting Chairman is Br. Grisba^B, 
Deputy IVIinister of Agriculture. At a meeting of this Committee held in To- 
ronto on 1 1 September, it was decided that the Congress and Exhibition shall 
be held at Ottawa, commencing 27 July 1927. The fine buildings of the Ca- 
nadian Exibition at Ottawa have been placed at tire disposal of the Committee. 
Mr. Ebw^aeb Brown F. L. S., President of the International Association of 
Ponliry I^tsiruciors and Investigators, has accepted the position as President of 
the Congress and Exhibition. Official invitations will in due course be sent 
to aE Governments to participate in tlie Congress and Exhibition, and plans 
are being formulated for securing the co-operation of those engaged in investiga- 
tions and research as well as producers and distributors. 

952. Belgium : Second International Conference for the unifica- 
tion of the formula for heroic remedies. Brussels, September 21 , 1925 . 

Following on the First Conference held in 1902 also at Brussels. 

953. I. International Congress of the Technical Press. Paris, Sep- 
tember, 1925 Under the auspices of the Syndicate of the teclmico-indus- 

tiial, commercial and agricultural Press of France. The aim of the Congress 
was to examine all the relevant questions, both from the 'technical and finan- 
cial points of view?, and to study the best means of increasing the circulation of 
the technical press throughout the world. 
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954 . Rumania : Internationai Congress of Pure and Applied Chem- 
istry » Bucharest, last week of June, 1925. 

955 . Poland : First International Conference of Sugarheet Growers. 
Warsaw, 20 June, 1925. — Tiiis conference was called by the General 
Polish Confereration of Sugarbeet Growers, with the object of presenting to 
the 12th International Congress of Agriculture a programme for the protec- 
tion of the growing of sugarbeet in Kurope against the competition of cane 
sugar, 

956 . France: International Silk Congress. Paris, 12-13 June, 1925. 

— Promoted by the Silk Federation. Points discussed: unification of the cus- 
toms tariff for the silk industry ; uniform designation of artificial silk ; impro- 
vement of natural and artificial silk ; procedure for the examination and control 
ot the quality, weight and condition of the various silk textures. 

957. Proceedings of the Second World Poultry Congress. — This 
has been translated into French and contains the 87 reports presented to this 
Congress, held at Barcelona, 10-18 March 1924. It forms a volume of octavo 
430 pp., illustrated by numerous plates. 

958. Germany: General Assembly of the German Chemical So- 
cieties of Food Industiies. — (Vereine Beutscher Nahrungsmittelchemiker) 
Munster Westfalia, March 21-22, 1925). 

959. Belgium ; Maritime and Colonial Congress. Ostend, 24-28 
August, 1925 . 

960. Brazil : Oil Congress. San Paolo, Brazil, (date not yet fixed). 

961. Canada: Fox Congress, Montreal, 26-28 June, 1925 . — Promoted 
by the American Pox Institute. For information apply to IVIr. H. A. Adams 
(S ecretary), Investment Building, Washington, B. C,, United States. 

962. French National Week for the Export of Agricultural Pro- 
ducts. — The date of this “ Semaine naUonale de V exportation des produits 
agricoles is still not fixed at the time of publication of the present number. 
It will comprise four sections: I. Foreign markets; II. Exportable products; 
III. North Africa ; IV. Waj-s and means for the assistance of agricultural export. 
The subject of the agenda of Sections H and IV have been published. 

Section II : (i) Breeding, draught animals, butchers' beasts ; slaughtered 
beasts, meat and by-products ; — (2) Bairy products ; — (3) Poultry etc. ; 

— {4) Seeds ; — (5) Cut flowers ; — (6) Tree and flower nurseries ; — 
{7) Fruit (fresh, dried or desiccated) ; horticulture by irrigation, early vegeta- 
bles, dried vegetables ; — (8) Cider industry ; — (9) Table grapes ; — 
(10) Effects of export on French vineyards ; — (ii) Good quality wine and li- 
queurs ; — (12) Brandy; — (13) Fodder cereals and straw; — (14) Flour 
and bran; — (15) Maccaroni, etc; — (16) Beetroot, sugar, syrups, sweets, 
preserves ; — (17) Potatoes ; — {18) Agriculture, honey, wax ; — {19) Hops ; 

— (20) Textile plants; — (21) Silk growing; — (22) Essential oils; — 
(23) Preserving industry ; — (24) Plants used as drugs, medicines, or perfu- 
mes ; — (25) Perfume distillery ; — (26) Timber, forest products, tannin 
bark, cork. 

Section IV : — (i) Agricultural export societies ; — (2) Commercial 
organisations available for exporters ; — (3) Standardisation of exportable 
products ; — (4) Measures against unfair competition and the protection of 
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designations of origin ; — (5) Sanitary and veterinary guarantees witb respect 
to the export oi aninials ; — (7) Credit in matters of export ; — (8) Function 
of railways in agricultural exports ; improved utilisation of land transport ; — 
(9) Export tariffs and combined tariffs ; — (10) Use of ice in transport and 
warehouses ; — (ii) Function of the French flag in the export of agricultural 
products; — (12) Commercial agreements; — (13) General policy on agri- 
cultural export. 

For particulars : Secretariat de la Semaine Natimale de rExpovtation des 
pfodnits agricoles, 23, Avenue de Messine, Paris (VIII). 

963. France : Nintla National Congress of Fishery and Sea Industries. 
Bordeaux and Arcachon, September 1925 . — Seven sections: (i) Scientific 
enquiries (chairman, Joubik, member of the Institute) ; (2) Technique of sea - 
fishing (chairman, Lecooebe, director of the Peches maritimes) ; (3) Sea in- 
dustries (chairman, Taubobuf, naval engineer) ; (4) Trade and Sale of products 
(chairman, Te Baje, deputy of Finistere) ; (5) Social economy and legislation 
(chairman, Giraud, director at the Undersecretariate of the mercantile marine) ; 
(6) Colonial fisheries (chairman, Geijvee, professor at the Musee d’Histoire 
natuielle) ; (7) Oyster beds (chairman, Prtjnier). 

964. France : Gongre^ of Table Grapes, Agen, August 1925 . — Orga- 
nised by the Compagnie d'Orleans in collaboration with the agricultural ser- 
vices of the Compagnie P.U.M. et IMidi and with the support of the Office de- 
partemental agricole du Uot-et-Garonne. 

965. France : Fifth Annual Reunion of the ** Gomptoir Fran^ais 
de F Azote Paris June 1925 , — Uectures : Ing. Agr. TrxiefaOT, The 
micro-organismes of the nitrogen cycle. — Professor Bbeiigni^rE (^)cole 
nationale d'Agriculture de Grignon), Nitrogenous fertilisers ; — Prof. SORESI 
(director of the Milan travelling lectureships on agriculture). Work of the tra- 
velling lectureships on agriculture in Italy. — Cakroee (head of the Propa- 
ganda Service of the British Sulphate of Ammonia Federation), Result of ex- 
periments with ammonium sulphate at Rothamsted and Intensive nitroge- 
nous fertilisation of meadows and pastures. — Ronbstg (manager of the Comp- 
toir Beige du Sulphate d' Ammmiiaque), Contribution to the study of the applica- 
tion of ammonium sulphate and Time treatment and nitrification Ur. BXJEB 
(manager of the Berlin Stickstoffs Syndikat), Policy for the popularisation of 
nitrogenous fertilisers. 

Photographic projections and cinematograpliic films will illustrate the 
different lectures. 

According to a communication made to the same assembly, the consump- 
tion in France of nitrogenous mineral fertilisers has risen from 71,000 metric 
tons of nitrogen in 1915 to 96,000 tons in 1924, an increase due chiefly to the 
consumption of cyanamide and of ammonium sulphate. 

966. France: Seventh French Agricnltaral Congress. Rouen, 13 - 15 ’ 
May, 1925 . 

967. France : Wood Charcoal Congress. Blots, 26 AprE, 1925 . — 
Among the numerous solutions proposed for the production of a national car- 
burant, is that of the direct utilisation of wood and wood charcoal. It is esti- 
mated that, under regular and normal working the total 3deld in charcoal of 
the French forests may amount to 13 million quintals, i. e, double the quantity 
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required, to replace the imported charcoal. In addition much of the waste from 
wood cutting would at the same time be turned to advantage. The above Con- 
gress has been organized, with a view to popularising the employment of thiS' 
carburant, by the Compagnie d' Orleans in co-operation with the Comite de 
la Foret du Toir-et-Cher. {La vie agricole et rural. Year 14, Vol XXYI, 
No. 18, 1925). 

968. Great Britain ; The Imperial Entomological Conference^ Lon- 
don, 9 to 18 June, 1925. — About twenty representatives of overseas 
Governments attended this Conference, which was called by the Secretary of 
State for the Colonies, at the request of the Imperial Bureau of Mycology, 
Among the papers read the following maybe mentioned : Dr, G.A.E.. hlARSHAEh : 
The objects and the organisation of agricultural entomology ; — Dr. T. 
W. Munro : Organisation of Forest Entomology ; — G. B. Witeiams : 
Entomological Organisation in Egypt; — T. J. Anderson: Insect Pests 
in Kenya ; — H. H. King : The instruction and training of the agricultural 
entomologist. [The Times, London, 15 June 1925). 

969. Ninth Congress of Italian Olive -Growers, Bari, 19-21 Oc- 
tober 1925. — This Congress was arranged by the Societa nazionale degU OH- 
vicoUori and was called to consider fundamental problems connected with the 
improvement of olive growing and oil making. There was a large attendance 
of- experts, olive-growers, oil manufacturers and dealers, who met at Bari 
from ever}?- part of Italy. In accordance with the wishes of the President of 
the International Institute of Agriculture, Prof. G. Trinoboeeri, Chief of 
Section in the Bureau of Agricultural Science, attended the Congress in "the 
capacity of observer and expert. 

At the inaugural meeting. Signor G. Grassi, President of the National 
Society of Olive-Growers, in the course of the address of welcome, recalled,, 
with the unanimous approval of the members of the Congress, the resolution 
arising out of Ms own proposal and passed by the Seven-th International 
Olive-Growing Congress, Seville, December 1924, viz. that the International 
Institute of Agriculture should concentrate international enquiries on the 
Mediterranean varieties of -the olive. 

The principal subjects treated were : Old and New problems of olive-grow- 
ing and oil-making ; practical measures for their solution. — The tempo- 
rary importation of olive oil. — The growing of the olive from seed. — Ob- 
serva-tions on the suscep-tibility of the Bari olives to the fly' (Dacus oleae), 
— Gon-trol of the olive fly in the season 1925. — Freights in the oil trade, 
transport in general, empty barrels, packing material, the export trade. — 
Wider use of table olives. — The protection of olive plantations. — Pruning 
and fertilising of olive-tre^. — New proc^ses of extraction of oil from the 
husks. — New data on the biology of the Phloeothrips oleae. 

On -the conclusion of -the Congress, an interesting excursion was made 
to the agricultural colony of Andria. 

The tenth National Olive-Growers Congress will be held in Sardinia. 

For particulars apply to the “ Societa nazionale degB Olivicoltoii ", Via 
della Panetteria 27, Rome. 

970. Italy. Fifth National Forestry Congress and National Fo- 
restry ExMbitloii, Campobasso, 10-12 September 1925. — As obser- 
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rer ■’* at this Congress, the latemation&l Institute of Agriciilture appointed 
Br. G. Borghesani and in this way a new phase in the activities of the Insti- 
tate has been entered on, with a policy of taking part regularly in the work 
of the most important congresses, whether national of international, which deal 
with agriculture. 

After the inaugural speeches, the Congress, opened with the report of 
Prof. A. SERPIERI on the main lines of the new forestry legislation in Italy 
{Difettive della miova lagislasione forestale in Italia) and in this connection 
the Congress after considerable discussion fully approved the principles of the 
Royal Decree 30 December 1923, on the reorganization and reform of the legis- 
lation in regard to woods and mountain lands. Prof. G. JoSA dealt with the 
conditions for a wide and effective scheme of Forest Policy (Condizioni per%ma 
piu vasta ed efficace politica forestale) and in the discussion which followed 
Prof. CoRTESi advocated the exploitation of certain mountain products and 
proposed a statistical enquiry on the profits to be obtained by the mountain 
populations by growing aromatic and medicinal plants. Prof. A. PovARl 
read a paper on tlie technique of reafforestation according to the most modem 
views and experiments ; Comm. M. BE Renbis reported on the question of 
Woods and Civic Rights of Bnjoyment {Boschi ed U si Civici) in regard to the 
application of the Royal Decree Law of 23 May 1924 on the reorganisation of 
these civic rights of enjo3mient ; Prof. A. TroTTER on the Improvement of the 
Pasture Lands of the Southern Apennines ; Prof. G. Di Toeea on Mountain 
Improvement Works and Regulation of Torrents ; Prof. L. PiccOEi on Modern 
Technical Forestry Principles. 

It was decided to hold the next Congress at Florence. 

The First National Forestry Exhibition which was arranged on this occa- 
sion was divided into seven sections : Sylviculture and Forestry Instruction — 
Forest Industry — Mountain Pastures — Special Exhibits — Improvement 
of Mountain Land — Agricultural Show of the Southern Apennine —Hunt- 
ing and Fishing. 

For particulars regarding the Exhibition : Cattedra di Agricoltura of the 
Province of Campobasso (Palazzo Provinciale) . 

971. Italy : National Land Improvement Congress. Naples, 3 to 
5 September. — Representatives of the IVIinistries concerned, attended the 
different Consortia, Institutes, public bodies, various associations and firms 
interested in the subject of land improvements. The International Institute 
of Agriculture, on the initiative of the President and as is being done in the 
case of other important conferences of the kind, sent in the capacity of obser- 
ver, M. E- Morales Fraile, Ing. Agr., of the Bureau of Agricultural Science. 
The Congress was held on the occasion of the Land Improvements Exhibition 
(16 August to 10 September), among the exhibitors in which were the Mini- 
stries of Public Works, of the Colonies, National Economy, and the Interior, 
as well as 56 Consorzi di honifica, 15 private land improvement associations, 
15 various bodies, two banking institutions and four manufacturing firms. 
The exhibits included graphic representations, relief photographs and models 
of hydraulic apparatus, of material for controlliag malaria, etc. in other words 
everything necessary to give a clear idea of the active work done in land impro- 
vement in the different parts of Italy and in accordance with the various- 
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systems. It is suggested, if the Bxidbition proves a success, to make it perma- 
nent,, and to bring it in the meantime to Rome. 

Two lectures were given in advance of the Congress : Ing. M. : 

Hydraulic technique in the land improvements of the South as compared with 
that of the North of Italy ; Comm. C. VeI/EE, President of the Associazione 
Nazionale delle honifiche : Results of constructive land betterment schemes 
{honiflca iniegmle) in relation to the Kxhibition and the Congress. 

The Congress opened with the Lecture delivered by His Excellency Sig. 
PEGEION, Under Secretary for Agriculture to the Ministry of National Economy, 
on Land Improvement and Fisheries followed by His Excellency Sig. Bee- 
Euzzo of the Milan Polytechnic and Minister of National Economy, on the Pro- 
gress, in the Use of Hydraulic Machinery in Land Improvement : this latter 
illustrated by slides. 

Other subjects treated were : Professor Asimonti ; Land Improvement 
Large Scale Schemes in the South of Italy. Economic, Technical and Demo- 
graphic Considerations as influencing procedure ; Prof. D. Toeea : Improve- 
ment of Mountain Land and the Treatment of Mountain Catchment Areas ; 
Aw. A. SUEEAN : Private Improvement Schemes ; Ing. P. Casini : Irrigation 
in the Improvement Zones of the South of Italy ; Prof. G. Gosio, Director of 
the Bacteriological Laboratory of the Department of Health : Improvements 
and Malaria ; Prof. Geindotti : Hydrographical Work in relation to Improve- 
ments ; Prof. P. Brebia : Meteorological observations in relation to enquiries 
in view of Improvement Schemes ; Prof. G. Briganti : Fruit-Growing Prof. 
Marozzi : Legislation on Land Improvement and Reclamation. 

Seven groups of conclusions were submitted for the approval of the Congress: 
the greater part referring to legislative provisions on agricultural credit in con- 
nection with the improvement carried out by private persons ; another making 
request for study of irrigation and experimental plots in connection ; others 
referring to the diffusion of information on the methods of combatting malaria 
and of securing the hygienic condition of rural buildings. The most important 
resolutions, however, were those on legislation relating to land improvements, 
and certain amendments of the SBRPIERI legislation are invited, more particu- 
larly that expropriation of lands be carried out only as against those 
landowners who do not propose to make improvements on their lands, although 
there are special reasons for doing so of which due notice has been given ; that 
an association {consorzio) of landowners has prior right in the matter of conces- 
sions for improvements of areas : that notifications, whether of the scheduling 
of an area for improvement, or of the application for a concession made by third 
parties or of any matter which may concern the land-owners in this connec- 
tion, shall be made to the owners by recognised legal means. 

During the Congress more than thirty publications were distributed with 
reference to improvement schemes, already carried into effect by various bodies. 
The report of the Congress will be published by the Federazione Nazionale delle 
Bonifiche (Padua, Via Manin 14 ). 

972 , Italy : Gonvegno del pesco Canale d’AIba, Cuneo, 16-19 
July 1925. — The following subjects were discussed : Prof. C. Remonbino : 
Peach products in the ' present and in the future ; — Prof. G. BeI/EUCCI : 
The cultivation of the peach in the Ravenna district; — Prof, D. AeeEGRI : 
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Tile cuItiTatic'E. of the peach in Liguria ; — Dr, Baiibara : The varieties of the 
peach and their cliaracteristic advantages for trade or manufacture ; — Prof. 
BOGEINO and Ferb*\sjs : Diseases of the peach tree and, treatment ; — Dr. 
FERSIO : The fertilising of the peach ; — Comm. Casson : Commercial possi- 
bilities transport and packing ; — Comm. Canonica : Preservation, marketing 
conditions and foreign competition. Industrial use of the peach. Local trans- 
port, shortage, measures adopted. 

On the occasion of the Conference a Sample Fair was also organized of 
the products of the district. For further information apply to the Cuneo 
Chamber of Cotainerce and the provincial agricultural authorities. 

973. Italy : Industrial Week of experts and persons engaged in 
the Chemical and allied Industries. Turin, June, 1925. — The occasion 
of this was the National Bshibition of Pure and Applied Industrial Chemistry, 
held also in Turin in May and June last. In alternation with the meetings, 
visits were paid to industrial establishments and the programme was divided 
into sis sections: i. Breadmaking, milling; 2, sanitation industries; 3. leather 
industries ; 4. oils and derivatives, synthetic resins, essences, perfumes ; 
5. textile and dyeing industries : 6. wine-making. As regards the three sec- 
tions directly connected with agriculture, the principal subjects treated and 
papers read were the following : Ing. F. Pageiani ; Cleaning of grain by decorti- 
cation : — Prof. Dr. S. Caaheea : The Need for the establishment of a B-oyal 
Experiment Station for Food Industries at Turin ; — Prof. Dr. C. Rkmonbino ; 
Gathering and Distillation of Wild Aromatic herbs ; — Prof. A. Parozzani : 
The work of the Royal Experiment School for the manufactories of essences 
and derivatives of citrus fruits in Reggio Calabria, and for the preparation of 
the essential oils ; — S. E. T. Rossi : The activity of the Subalpine Wine 
makers’ Club [Circolo enoftlo suhalpino)m.itB fortieth year of existence ; — A. ]^1 a- 
RESCAECHI : Importance and future prospets of export of Italian wines ; - — 
Dr. E. Gamko-Cantna : Wine vinegars ; contribution to the chemical study 
of the acetic fermentation of wine ; — Prof. P. Vogeino : Phylloxera and its 
spread in Italy ; — Prof. G. Chiei Comacchio : Wine-making ; — Prof. Dr. 
F. Gareeei : Possibility of producing alcohol as a beverage from the resi- 
dues of wine-making ; — Dr. G. Vanni : Sweet filtrates. 

For information apply to Dr. Massimo Treves, General Secretary of the 
'' Settimana indusfriale ”, Via Ospedale 20, Turin. 

974. Italy : Congress on Vines and Wine. Trento, 24 June 1925. 
Ing. GraaiaTica and Dr. Zuffmann presented reports on general enological 
subjects and on special treatment of wines investigated by the Experiment 
Station connected witii the Agricultural Station of S. Mchele all’ Adige (Trento), 
— Prof. G. Boni dealt with the restocking of vineyards with the European 
varieties on American stock, and M. Genftaro de Krfnheniberg spoke on 
hybrid wines for breeding. 

975. Italy: National Congress of the Sugar and Alcohol Industries. 
Ferrara, 31 May 1925. 

976. Italy; Third National Congress of Tobacco Growers. Bolo- 
gna, 25 May 1925. — This Congress was called by the Italian Federation of 
Agricultural Syndicates, The members of the Congress considered it essen- 
tial to invite the Govermnent to establish and bring into speedy operation. 
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centres for experimental work in <^stricts where the cultivation of tobacco 
stands in need of such centres, and, particularly in the valley of the Po, the larg- 
est and most recently developed centre of prod,uction. In addition, the Min- 
ister of Finance should place persons who have obtained tobacco concessions 
in a position to meet the requirements of the Italian manufactures, by means 
of an increase 'in technical stafi and in other ways, hater on a vote was pas- 
sed for the formation of a tobacco export Company and a further meeting will 
be called to arrange its organization. {La Terra, Year i. No. 6 , Bologna, 1925 ). 

Exhibitions, Fairs, Compditions. 

977. Italy : International Competition of Viticulturai Machinery, 
Barletta, — The ffinister of National Economy announces an international 
competition, open to makers of implements and machines adapted for the plant- 
ing and cultivation of vineyards. The competition will be held at the BarUita 
Cantina Sperimentale from 15 April to 15 June 1926 . ilpplications for entry 
must be addressed to the Director of the Barletta Cantina Sperinientale, not 
later than 31 January 1926 . 

978 . Argentina : International Exhibition of Hygiene, Art and 
Industry. Rosario, 5 December 1925, 5 March 1926, 

979 . Goba : International Sample Fair, Havana, December 1925. 

980 . France: International Exhibition of the “ Societe des Avicnl- 

tenrs du Nord”. Lille, France, 12-14 December 1925. — For information, 
M. Parent, 32 bis, rue du Vieil-breuvoir, Roubaix (Nord). 

981 . Great Britain: British Empire Exhibition, Wembley Park. 
London, April to October 1925. — For information : Director United King- 
dom Exhibits, Administration Buildings, Wembley. 

98 2 . Belgium: Eighth Intemationai Poultry Fair, Brussels, 5 to 
7 September 1925. — This fair was organized under the auspices of the city 
of Brussels and under the honorary presidency of the Deputy 2 vDlBnhauT, 
President of the International Poultry Federation. A well equipped commer- 
cial section, the object of which was to encourage the outturn and the impro- 
vement of all material and fittings, required for the poultry industry, displayed 
a large number of stands of special kinds of feeds, as well as those in ordinary 
use. For information apply to the Secretary of the Organising Committees, 
of the VI Foire intemaiionale avicole, 365 , Chaussee d Anvers, Bruxelles. 

983 . Bolivia : Intematioiial Manufactures Fair, La Paz, August 1925» 
1925 . — Organised on the occasion of the centenary of Die Bolivian Republic. 

9 S 4 . Fiftli Intematioiial Exhibition and Fair, Riga, 19 July- 
31 August 1925. 

985 . International Sample Fair. Bandoeng, 20 June- 4 July 
1925. — For particulars : Nederlandsch-Indisch Jaarbourg, Menade Straat, 
Bandoeng. 

986 . France r International and Colonial Sample Fair. Bor- 
deaux, 15-30 June 1925. — For particulars : Comite orgamsateur, 7 , Rue 
dll Marechal Jofire, Bordeaux. 

9 S 7 . Second International Book Fair Florence, 30 June 1925. 
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95 s. Italy : First Intematioiial ExMMtioii of tlie Gas and Water 
Industries* Padua, June 1925. — Held on the occasion of the 51st Congress 
of the Italian Gas and Water Companies. 

98 0 . F, inland : Sixth Internatioiiai Finnish Fair. Helsingfors. — 
For particulars: Finlandska Massa A.B. Frederiksgatan 14 , Helsingfors. 

990 . Germany : XXXIst Travelling Exhibition of the German 
Agricuitura! Society, Stuttgart, Wurttemberg, 18 to 25 June 1925. — 
The Deutsche Landwi/tschafts-Gesellschaft which has undertaken to organize 
every year a show of live stock, agricultural produce, farm implements and 
machiiies, in different localities in respective years, held its '"40th Travelling 
Meeting in Stuttgart in June last, following, as usual, the headquarters of 
the travelling exhibition. Wurttemberg is the birthplace of the founder of 
the Society, By'Th, who in 1896 organized and managed the first 

exhibition of the Society in Stuttgart. 

On the occasion of this 31st travelling Exhibition the Munchner Neue-- 
ste achrichtmi has published a special supplement with a number of articles, 
among them one b3’- Ing. Fritz Brutschke (Zehlendorf, Berlin) giving an ac- 
count of tlie actimt}?* of the Deutsche Ldndwirtschi^fts-Gesellschaft in regard to 
these travelling exhibition and the practical results obtained. 

Another article is by Dr. Feeix Jaek on agriculture in Wurttemberg; 
and another by the advisor to the iVIinistiy, Paue Suskexd, on the promotion 
of stock-breeding in Bavaria. A fourth is by the Advisor to the Ministry, 
Br. Nikeas, on the stock-breeding industiy in South Germany, and two further 
articles ate respectively by Dr. 1,axg of Munich, Chief Advisor to the Ministry , 
on the instruction in agricultural machinery giv^^en in Bavnria, and by ChrisT- 
MANN, Director of the Bavnria Institute for Plant CultivT’ation and Protection, 
on the progress in technical agriculture. {Munchner Neueste Nachrichten, 
No. 166, 17 June 1925)’. 

99 ^- Austria : Fundamental Criteria for the Judging and Award- 
ing of Prizes to Cattle in JLower Austria. — Up to lately periodical judg- 
ings of bulls and caWes hav^e been carried out at all the stock-breeding centres 
in Dower Austria. Every owner of stock had the right to present his animals for 
inspection, even if they were not bred by himself. Only one or another of 
the head of cattle presented were examined, and when the stock from a given 
farm failed sev^eral times to come up to the standard required by the Judging 
Committee, recognition was refused. 

This form of cattle show viz. exclusively for calv^es, is now altogether given 
up, as it was considered that, in the absence of evidence as regards progeny and 
functional aptitudes, the judging tended to be based purely on conformation 
and thus not infrequently led to disappointment at a later period of the ani- 
maTs history. Hence, at the present time instead of calves only, there are 
presented for examination young and fuU grown animals, cows, beef cattle, 
and heifers. Only animals registered in herd-books and their descendants 
be approved. 

In this wa^’* it becomes possible, as it was not before, to judge and form an 
esti^te of the stock-breeding farming activities of each member of the asso- 
ciation. There is in addition a new prize award scheme, which brings into more 
prominence the evaluation of hereditary characteristics and facilitates the 
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awarding of tiie prizes in classes corresponding to tlie points of the animal 
sliewii. 

Prizes are being awarded hy the Power Austrian Chamber of Agricnltiire 
and the Federal Ministry of Agriculture : and alsc there will be prizes given 
by the rural district chambers, the associations and the Communes : these will 
however be of less value than those given by the two first named bodies. The 
judging is carried out by a sworn Committee appointed for the purpose. Far- 
mers who have an official position in the association or reside in the admims- 
trative area of the association cannot sit on this committee. Members are pro- 
posed by the Power Austria Chamber of Agriculture and the Provincial Govern- 
ment appoints a member in its turn. 

For the awarding of prizes note is first taken of the evidence produced by 
the exhibitor in respect to the progeny and the functional aptitudes of Ms ani- 
mals and only after that is judgement given on each animal and in accordance 
with a given scheme, established by Decree of the Provincial Government on 
the basis of the Paw on the promotion of stock-breeding. TMs scheme provi- 
des for four groups, further divided into sub-groups, represented on the follow- 
ing table in regard to the maximum number of points obtained. 


Head and Neck 5 

Back Pine and width of back 4 

Forequarters, width of chest behind the shoul- 
ders barrel, shoulders 4 

Hindquarters, croup, width of thigh, muscles, 

sex organs 4 

Pength of body 5 

Structure of limbs and general bearing ... 4 

Skin and hair 3 

MUk-yielding aptitude 14 

Meat producing aptitude 8 

Work aptitude 8 

Breed and coat 5 

Progeny 10 

Condition of health and constitution .... S 

Development . 7 

General impression 10 


Animals obtaining more than 85 points receive the first prize, those ob- 
taining from 80 to 8 5 points receive the second prize, and cattle with 70 to 80 
points receive the third prize. For animals for which there is evidence forth- 
coming, authenticated by the Association, in respect of the sire and the dam, 
and evidence, similarly supported, as to the milk-yielding capacity of the dam, 
for at least two years, the owner receives an extra prize of 25 %, given by the 
Provincial Chamber of Agriculture. . The prize is subsequently increased by 
50 %, when the breeder can bring forward evidence in respect to the pedigree of 
the animal presented. 

The acceptance of the prize binds the breeder to devote the animal pre- 
sented to breeding purposesTor the space of at least two years. Young prize 
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bulls must be sold only to fanners or Cominunes who undertake to place them 
at the disposal of the public breeding stations in the territoiy of bower Austria 
for the space of at least one year. 

The^iower Austrian Cliamber of Agriculture has the exclusive right of pur- 
chasing animals wirniing tke prizes it awards. If the exhibitor puts the ani- 
mal to uses other than those to which he is bound by the award, he must res- 
tore the prize, and also incurs a fine equal to half its value. The object of 
this promso is to prevent the breeder from selling the animal and to oblige him 
to use it for the purpose of improving the breed. 

In addition to these prizes for individual animals, others are offered for 
whole families of animals shown : the cow and at least five descendants. Bach 
exhibitor ma„y claim for his animals of one group only one prize, but, for any 
remaining animals that reach the prize standard he may receive a certificate 
stating the nature of the prize tliey would have taken. 

Besides these approval exhibitions, others are organized for bulls, and the 
special purpose of these is to promde a classification of the stock for the vStock- 
Breeding Committees, and to afford the Communes the opportunity of purchas- 
ing approved and prize animals for ser\dce uses. As regards organization and 
the award of prizes the same rules are followed in these exhibitions as in the 
former kind. The acceptance of a prize binds the breeder to devote his bull 
to breeding purposes only for a period of at least a year, or to hand the ani- . 
mal over only to an individual purchaser or organisation which will undertake 
to put it for the period of at least six months to the disposal of the public breed- 
ing stations of the territory of bower Austria. The total amount of the pri- 
zes is fixed year by year by the regional Chamber of Agriculture. 

This new scheme for approval of cattle has been very generally adopted in 
bower Austria, although imposing much stricter conditions on the breedks 
than formerty. (STampel Prof, of Alpine Cultivation at the Vienna Higher 
School of Veterinar}’' Science : reporter on Stock-breeding to the bower Aus- 
trian Chamber of Agriculture. Genossenschaftliche Rinderschauen in Nieder- 
osterreich. Die Landwirtschaft, No. i, Vienna, 1925. — Bestimmungen liber 
die Ablialtung von Rinderschauen in Niederdsterreich. GnindsatzHche Wei- 
sungen herausgegeben von der bandes-band-wirtscliaftskammer in Wien, 1924). 

992. Austria : The part taken by agriculture in the Vienna Fair 
and the Principles regulating it in Lower Austria. — The bower Aus- 
trian Chamber of Agriculture has since the autumn of 1923 taken a definite 
part in the organisation of the Vienna Fair both as regards the sectional and 
the special exhibitions. On the basis of the experience so gained, the foUow- 
ing principles have been laid down for participation in future fairs. 

1. The organisation of an agricultural and forestry exhibition is essential 
for the development of Austrian agriculture ; 

2. The arrangement in the separate sections should be such as to illustrate 
clearly the aim of facilitating the marketing ot produce, the locality from which 
the exhibit comes being a secondary consideration ; 

3. With a view to inducing farmers to take part in the exhibition and to 
general encouragement of agriculture, special competitions and prizes will 
be arranged in the separate sections ; . 
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4. So far as proves possible the exhibition is to be extended to the separate 
branches of the stock-breeding industry on the larger scale, thus including com- 
petitions for cattle and horses, the exhibits of live stock having been so far 
conhned to rabbits and poultry. 

5. Products of special excellence in one or other field of rural acti\dty will 
receive appropriate certificates of merit, granted by the Chamber of Agriculture 
in accordance with the proposals of the competent committees ; 

6. As a basis of action, arrangements will be made for the supply^ at the Fair 
of special information, particularly in respect to demonstrations of implements 
and machines, lectures, lantern slides, cinematograph displays bearing on agri- 
culture, to be given or held in the premises of the exhibition ; 

7. By agreement with the holder of the Chair of Agricultural Mechanics at 
the Vienna Higher School of Agriculture, competitions wdll be held annually 
for groups of machinery (in 1924 one will be organised for spraying machines) 
which after approval will be on show in the exihibition ; 

8. Special stands will be assigned for the display of these exhibits. 

The Bower Austrian Chamber of Agriculture has decided to concentrate 
interest as regards exhibitions, solely on the Vienna Fair, promoting only in 
exceptional cases small exhibitions in separate districts, vrhich usually only 
result in dissipation of energy. (Losobnig, reporter for fairs and fmit-growing 
to the Bower Austrian Chamber of Agriculture. Referat liber landwirtschaft- 
liches Austellungswesen in der Vollversammlimg der Bandeslandwirtschafts- 
kammer am 30 Oktober 1924. Mitteihmg der Lmtdeslandwirtschaftskmifmr, 
No. 7, 24 November ige.p 2 pp., Vienna). 

993. Brazil : Agricultiaral Livestock Exhibition, 1925. 

994. Brazil: 1 st Exhibition of MEk and its Derivatives, StFPaul, 
12-20 October 1925. — Organised through the initiative of the National 
Society of Agriculture. 

995. Bulgaria: Stock Breeding Exhibition. Rasgrad, Autumn, 1925 . 
— Organised by the Permanent Committee of the Departmental Council of 
Rousse. 

996. Chile : Pomological Exhibition, Santiago, March 1925 . — 
Through the initiative of the Agricultural Society* and with the help of the 
Chilean Ministry of Agriculture. 

997. France : Vlth Competition for the finest ear of com in France. 
Bordeaux, October 1925 . — Three sections : very early variety, early variet}?*, 
late variety. For particulars apply to : 6th Competition for the finest ear 
of com in France, Palais de la Bourse, Bordeaux. 

998. France : Exhibition of Agricultural Tractors. Buc, Versailles, 
29 September to 4 October 1925, — 'By decree of ii June 1925 the French 
Ministr}?* of Agriculture arranged an exhibition of agricultural petrol tractors ; 
of agricultural gasogene, charcoal and wood tractors and motors ; of niiEtary 
gasogene trucks and tractors, of apparatus for the manufacture of charcoal 
in forests and on the farm, of vegetable oil motors and electric cultivators- The 
Exhibition was organized by the Ministry of Agriculture (Central Committee 
of Mechanical Agriculture) with the collaboration of the Ministry of War and 
the Departmental Agricultural Office of Seine and Oise. 
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Qog. France : The Tower RMne HortiCBltiiral Fxiaibitioii Strass™ 
bnrg^ June 1925* — Organised througii the initiative of the Societe d’Horti- 
cultnre dn Bas-RMn, wliicli has celebrated its Soth anniversaiy. 

1000 . France : Gastronomic Fair. Havre, 11“20 April 1925. — The fair 
has, among other things, demonstrated particularly the important progress 
made in France in the refrigerating industry applied to the preservation of food. 

1001 . France: Competition for the selection ,of the Mack spotted 
Breton breed for the Departments of Finistere and MorMhan (France), 
1925. — This competition lias been organised by the Agricultural Academy of 
France by means of the bequest of the late Baron CeraRD. For particulars 
as to tiie bequest see the Current Notices of the last number of this Review* 

1002. Great Britain: Textile Machinery Exhibition. Manchester, 
2-17 October 1925. — For particulars apply to Organisers of the Textile 
Machinery and Accessories' Exhibition, 121 Deans Gate, Manchester. 

1003. Great Britain : Annnai Sanitary Exhibition. Edinburgh, 20- 
25 July 1925. — In conjunction with the 36 th Congress of the Royal Sani- 
tary Institute (90 Buckingham Palace Road, Tendon, S. W. i). 

1004 . Great Britain : National Commerce Exhibition. Liverpool, 
6-25 July 1925. — For particulars apply to : L. BaTuey, Fsq., Gorsey Works, 
Stockport. 

1005 . Canada : Canadian National Exhibition. Toronto, 25 August 
to 12 September 1925. — For particulars apply to: The Secretaty, Lumsden 
Buildings, Toronto, Canada. 

1006 . Italy : National Land Improvements Exhibition. Naples, 
August 1925. — This Exhibition was organised, by a resolution of the Coun- 
cil of the Ministers, on the proposal of the hlinistry of the Public Works, 
the Hon. Ciuriati, of the « Federazione Nazionale dehe Bonifiche ». For 
particulars apply to : Federazione Nazionale delle Bonifiche, Rome, Piazza 
San Marcello (Galleria), or Padua, Via Daniele Mania 14 . 

1007 . Persia : Agricultural Exhibition. Teheran, August, 1925. 

looS. Czecho -Slovakia : Agricultural Exhibition. Prague, 15-21 May 

1925. — Interesting on account of the introduction of agricultural machinery 
which occupied more than half the Exhibition space out of a total of about 
5 acres. 2,000 people took part in. addition to 360 delegations, and 40,000 
people visited the Exhibition. 

J009. Turkish Floating Exhibition, sailed July 1925. — Organised 
on the “ Kara Deniz ”, the largest steamship of the Sefain Navigation Company. 
Called at the principal ports in the Mediterranean, England and the two Ame- 
ricas. Among the products exhibited and of interest to agriculture were : cot- 
ton, tobacco, olives, nuts, figs, grapes, dried fmits, sesame, opium, attar of 
loses, honeju forest products. 

Development of Agriculture in the different countries. 

3010. Austrian Reafforestation in Lower Austria. — During the war, 
and the difficult years which followed, there was much disafforestation. Owing 
to the shortage of young trees, and owing to the fact that disafforested tracts 



CURjaBNT NOTICES 


1297 


had been given over to pasture, reafforestation was necessary over vast areas. 
The Eower Austrian Chamber of Agriculture, in order to remedy the shortage 
and to meet the threatened danger of depletion of the forest regions, has esta- 
blished new nurseries, and remved and enlarged those already in existence, so 
that at the present time it is able to supply forest trees at production cost. 
Proprietors *of smaE woods who undertake to reafforest bare and sterile 
lands under the direction of competent persons, and to give them up entirelj 
to forest culture and hence to protect the forest species, receive grants 
from the Chamber of Agriculture of firs, larches, pines, acacias, ash-trees, 
alder-trees 2 or 3 years old. When a sufficient number of trees are available, 
there will also be a distribution for the purpose of improTung regions insuf- 
ficiently wooded. It is hoped during the next few years to develop further the 
work of reafforestation, which is of such importance in the reconstruction 
of forests. (Adam, public advisor and reporter for forest culture to the bower 
Austrian Chamber of Agriculture, Waldplanvenverteilung 1925. Mitteilungen 
der Landeswirtschaftskammer, No. 7, 4 November 1924, Vienna). 

10 1 1. Development of Agriculture in Brazil in 1924 . — Coffee: The 
cultivation of this product is always of great interest to growers, on account of 
the high prices at vrhich the crop is quoted, barge numbers of workers also 
are attracted by the amount of work offered, and by the richness of the regions 
under coffee plantation, and a considerable migration of labour thus takes 
place. The 1924-25 crop is, however, less than those of previous years, being 
estimated at 755,075,000 Idlos, while in 1923-24 it rose to 874,135,839 kilos and, 
in 1922-23 to 1,140,435,445 kilos. In the States of S. Paulo, Parana, Minas, 
Bio de Janeiro, Bspirito Santo and Bahia, new coffee plantations have been 
established, thus increasing the area given up to coffee. This area would be 
stiff larger, if more labour were available. Great anxiety is shown to profit 
by the present favourable moment, occasioned by the high value of the prcxiuct. 
Stephanoderes coffea appeared in the State of S. Paulo, but was successfully 
controffed by direct as well as by prophylactic measures. 

Sugar : The technical problems of the sugar industry are suffering from 
want of a definite poffcy. The improvement in the equipment of the factories 
finds no paraffel in the improvements on the agricultural side, which would be 
inseparable from the introduction of new varieties of canes richer in saccharine 
properties, more productive, and more resistent to disease and infection. 

Rice : The last crop was somewhat inferior to those preceding. The Cen- 
tral states suffered from a prolonged drought, and irrigation is not yet generaffy 
adopted. Throughout Brazil half a million hectares are under rice, and it 
is calculated that the production of 1924 was about 770 million kilos. 

Tobacco : The cultivation of this plant was not very satisfactory owing to 
insufficient rains. Bahia continues to hold first place, especially for leaves 
grown for exporting. In Rio Grande do Sul plantation of high-grade varie- 
ties are being extended, and the amount exported is therefore increasing. 

Cocoa : The State of Bahia, holds first place in the growth of this crop, but 
the production cannot be adequately developed without more labor and ha 
the absence of agricultural credit. The State of Bahia conies next, but far be- 
hind, and then the State of Bspirito Santo, where cocoa plantations are being 
established along the vaffey of the Rio Doce. 
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Rtihber : In \’iew of the Mgli prices of this product, interest is being direct- 
ed to an investigation of Brazilian rubber, especially after the optimistic Re- 
port of the North American Commission which went to Brazil in order to study 
the whole questioa. 

Wheat : The area under cultivation is increasing. The Government lias 
taken action to promote the selection of seed and the introduction of exotic 
varieties which are more suitable to the different regions of Brazil. To tliis end 
there are two special experiment stations one in Parana (Ponta Grossa), and the 
other in Rio Grande do Sul (Alfredo Chaves). The latter is under the direction 
of a Swedish tecnician, Doctor Ivan Beckiviann, late of the Institute at Svalof, 
ndio was invited by the Brazilian Government to direct the work in cereal 
genetics. 

Rye : The cultivation of this crop is increasing, especially in the States of 
Parana and Santa Catharina, where conditions are very fa\'orabIe. 

Vines : Cultivation continually increasing. (Mensagem apresentada ao 
Congresso Nacional na abertura da segunda sessao da decima segunda legisla- 
ture pelo Presidente da Republica Arthur da Sieva Bernardes. Diario Offi- 
cial, May 1925). 

10 J2. Brazii : Coffee Plantations in the State of Sao Paulo. — 
Following the official data contained in the publications of the Agricultural 
Secretariat and more especially in 2 volumes ‘'O cafe'’ and “Os municipios 
paulistas tiie Gazeta da Bolsa of Rio de Janeiro {\T 1 I, No. 7,- 1925) has com- 
piled 2 tables of- data, which show that in the ten-years period between the agri- 
cultural seasons 1913-14 and 1922-23, there were in the State of Sao Paulo 
54,200.000 productive coffee plants, while 16,200,000 plants became un- 
productive. 

1013. Brazil': The Coffee Plantations of Parana. — Signor Grieeo, 
assistant to the phytopathological service of the Institute for the Protection 
of Agriculture (IstiMto de Defensa c^ricola), acting under instructions from the 
Federal Ministry of Agriculture, has carried out an investigation in the coffee 
plantations of the State of Parana with respect to the existence of the Stepha- 
mderes coffeae Hag. The insect was not found ; the season was not however 
particularly appropriate for such an investigation, since the fniit was still very 
unripe, and did not offer a favorable environment for the Stephanoderes in its 
different phases. However, the appearance of the parasite is rej)orted in the 
State of Sao Paulo, and a sendee of disinfection is proposed at the frontier, for 
all sacks passing from this State into Parana, as well as measures for the pro- 
tection of coffee based on those proposed by the entomologist Doctor Careo 
DMA for the State of Kspirito Santo. A Gazeia da Bolsa, \TI 1 , No. 9, 1925 pu- 
blishes the report drawn up by Grieeo on this inspection of the coffee planta- 
tions of' Parana. 

1014. Hong- Kong : Camphor Plantation. — The Department of Forestry 
of Hong-Kong is entering upon an enterprise of great interest,, viz. a camphor 
plantation. For this purpose a small valley near Tittle Hong-Kong is being 
utilised which has hitherto borne a nearly virgin forest. All the trees which 
are fit only for timber are being cut out. 'Some very fine mature specimens 
of Bischofia fmamca are to be seen. There are also many splendid trees of a 
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wide-leaved species of Cinnaniomum reputed to be very productive of camphor 
gum. (Lingnam Agricultural Review, Vol. 2, No. 2, Canton, 1924). 

1015. India: Progress of Cultivation of Improved Varieties of Crops, 
— ■ In the annual report of the Agricultural Advisor to the Govemment of 
India hestat^ that the area under cultivationwith improved crops has increased 
in the relatively short period of 18 years from some tliousands to millions of 
acres, in 1923-24 five million acres were under cultivation with improved 
crops originally selected by the Agricultural Department, viz. 606,603 acres 
for rice ; 1,398,885 acres for wheat ; 50,604 for sugar-cane, 2,438;8S2 for cot- 
ton ; 210,262 for jute ; 467,146 for other crops. Allowing an additional profit 
per acre of 10 rupees, obtained by the adoption of these improved varieties, it 
is reckoned that the annual value of agricultural production in India is 
increased by three and a half millions sterling. It is hoped to obtain an 
even larger additional profit in the future. {The Tmies Imperial and Foreign 
Trade and Engineering Supplement, Vol. XW, No. 356, 1925). 

1016. Nyasaland ; Note on Cotton Growing * — i. Times of planting 
cotton : (a) Dower Sliire Districts : Blevation below 1000 ft. above sea-level, 
mid-Januar}?' to mid-February. 

{h) Upper Shire and Dake areas. Blevation 1000 ft. to 1800 ft. above 
sea-level : beginning to middle of January. 

(c) Palombe plain and similar elevations of 1800 ft. 103000 ft. above 
sea-level : beginning to end of December. 

2. Times of picking: {a) and {h) get two flushes of fruiting (boiling) in 
normal years : the first in June to July, though some years earlier than 
this ; the second in October to November. 

In the intervening period which corresponds with the coolest and driest 
months of the year, the plants lose their leaves and acquire a new set, 

(c) NonnalLy, only gets one flush, the second flush, on account of the 
colder conditions, being too late to allow it to be picked in time for the land to 
be cleared and cultivated for the next crop. On an average of seasons the dif- 
ference in yield between the above mentioned areas is in favour of (b) and (c), 
but not to the extent which might be imagined from the natural advantages 
they possess, the boH-worm and the internal boll disease restoring the balance. 

3. Labour conditions, supply and quality : Dabour, except during seasons 
when the natives are engaged with their own food crops, is plentiful, and the 
food supply is normally very good. 

The African native is only now arriving at the stage of thinking in terms 
of regular work. 

Under the European employer the Task system is nearly universal 
■and this does not lead to efficiency. The native, with his own crops, is too 
apt to procrastinate and the crops suffer in consequence. 

4. Transport : — - 

(1) Railway from the Shire EDighlands to Fort Herald. 

(2) Central African Railway from Port Herald to Chindio on the 
‘Zambezi. 

(3) Fert>v across the Zambezi. 
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(4) Trans-Zambesia Railway to Dondo Junction on the Beira-Masliona- 
land Railway. 

( 5 ) And by the latter railway to Beira and to the sea. 

THs complex and unwieldy system forms the main line of egress for the 
produce of the country. 

It is liable to more or less complete stoppages when the Zambezi floods 
each year and is at all times handicapped by the lack of proper harbour faci- 
lities at Beira, the present arrangements being easily overwhelmed by the- 
traffic : the said traffic being that of the Rhodesia and part of the Congo besides 
that of Nyasaland. The Railway in Nyasaland is fed in three ways : 

(1) Head transport. 

(2) River transport {Bower Shire only) 

(3) Road transport (subdivided into : (a) Ox-cart transport ; (6) Mecha- 
nical transport). 

All the above have their uses and their Hmitations : — 

(1) is becoming unpopular with the natives ; 

(2) is limited to the time when there is sufficient water in the river to float 
the barges, i. e. in the rains or just after ; 

(3a} is slow, .and impossible wherever tsetse fly occurs ; 

(3&) is expensive in vehicles, their upkeep and the running expenses. 

The time taken from Plantation to Port is a most elastic period, everything 
depending on the weather, time of year, traffic on the Beira-Mashonaland 
Railway, etc. 

The shortest possible time on rail for goods is about 5 days : and the longest 
is indefinite : the writer has had to wait six months for a motor-cycle to come 
up from Beira. 

5. Prevalence of the Red BoU-^worm {Diparopsis castanea). — This pest occurs, 
together with the American Boll-worm and the Spiny Boll-worm, throughout 
the Protectorate, ranging from an elevation too high for the productive growing 
of cotton to the lowest elevations in the country, 1 50 ft. or so above sea-level. 
The Red Boll-worm is a pest occurring throughout the season, but mainly in 
the early part, i. e. in the muggy moist weather. The American Boll-worm is 
more a late season pest, since while other crops are green, it seems to prefer them 
to cotton. The Spiny Boll-worm, occurs in larger or smaller numbers through- 
out the season. All pests however fade into insignificance beside the Red Boll- 
worm. 

6. Characteristics of Nyasaland cotton and expected irnf^rovernents from the 
work in progress. — The present commercial bulks of Nyasaland cotton are the 
degenerate descendants of a number of introductions of the Allen Bong-staple 
type of Upland cotton. Apart from their objectionable characters from a crop 
point of view, e. g., small bolls, large, long-jointed, straggly plants, etc. they are 
undesirable from a lint point of view. Very few bulks will gin more than 29 % 
to 30 % and even with this low gicming percentage much of 'the seed is very 
light, i. e, below 10 grams per 100 seeds. The lint length is very irregular in 

same sample, in most cases ranging from half an inch to one and a quarter 
inch. With the large amount of rotting due to boE-worm and to internal boE-^ 
rot, much' of the lint tends to be weak. 

It is expected that from the large coEection of new introductions and se- 
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lections of Nyasaland cotton wMch have been accumulated it mil be possible 
to separate out a strain, or strains, which will yield better than the existing 
bulks of commercial cotton in the country. It is too early to prophesy yet 
what the value of rotation crops may be. 

7. Advantages of the rough leaf and hairy type of plant over the existing type, 
— A decided resistance to J assid attack ; smooth plants as soon as the leaves 
appear, redden and dry up with the onset of the dry season. Over those plants 
of the existing type that axe hairy there is of course no advantage from this 
point of view. {Correspondent ISIyasalcmd) . 

1017. The Oil-Palm Industry and West Africa. Eugaud, Sir Frederick 
(G. C. M. G., C. B., B. S. O). Tropical Agriculture, VoL II, n. 6, pp. 119-121, 
Trinidad, 1925. 

The author draws attention to the oil-palm industry of Nigeria and the 
danger with which it is threatened, in common with all similar tropical coun- 
tries, owing to competition from the Bast, particularly the Butch Colonies. 

Recent estimates give the annual output of West Africa (exclusive of the 
Congo) at 430,000 tons of kernels and 180,000 tons of oil, valued at £ 12000,000. 

The wild rubber industry was destroyed by the plantation rubber of Cey- 
lon, Malaya and the Butch Colonies. 

The Butch Colonies have successfully introduced the oil-palm; 600,000 
acres are planted and 1 5,000 bearing. The danger lies in the fact that the 
3?ield per tree is greater than in Africa, and a larger amount of oil of better 
quality is extracted, owing to the employment of scientific methods and orga- 
nization. These methods contrast with those of the African native who is 
unable to understand the conditions of modern world competition. 

If means could be found, without violation of native rights, to increase and 
cheapen this source of food supply and raw material for industry, no effort 
^ould be spared to achieve such a result. 

The objects in view are : — 

To save a threatened industry by the adoption of methods which will en- 
able it to stand competition. 

To preserve for human use the millions of tons of valuable produce now 
uncollected, or wasted by crude methods of preparation. 

To increase output by converting to productive work the labour now wasted 
in archaic methods of transport and preparation of the oil. 

To devote to native welfare a portion of the profits of the capitalist, and 
possibly by clearing, etc. (planting of efwatakala grass), to decrease the areas 
subject to tsetse-fly and the diseases (sleeping-sickness and cattle disease) of 
which it is the carrier. 

1018* Roumania : The Development of Agriculture in Roumania as 
a result of AgiicMtural Reforms. — These reforms, which caused a com- 
plete change in the distribution of cultivable land have had a very favorable 
effect on agricultural production, according to the last official figures (1924). 
Both the yield and the quality of the wheat have improved, while, the yield 
has increased in the years 1919-23 from an average of 8.39 to an average of 10.3 
quintals per hectare, Live stock production has increased 19.93 % within the 
same period. The quantity of crop and live stock products exported also in- 
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creased considerably, namely, from a value of 34 million (in round figures) in 
igig* to over 9 iniEard lei in 1922, 

Tlie large estates, wliich, previous to tlie reforms, comprised 48 % of all 
cultivable land^ only form S % at tlie present time, and the number of small 
holdings has doubled from 40 % to So %. {La Reforms agraiye en Roumanie et 
ses fistiUats d’apres les dernier s chijfres officials fin 1924, 1 voL, 23 pp., small 
8°, Bucarest, 1925). 

1019. Gzeclio- Slovakia : Tlie improvement of Pasture Lands in Slo- 
vakia. — In Slovakia 12.43 % of tfic total area of the country is devoted to 
pasture, and in half of tlie old Slovak Komitats pasture forms 25 % of the to- ^ 
tal cultivable area {40.9 % in the Komitat of Liptov). The largest pasture 
areas are to be found in the Komitats of Zemplin, Trencin, Sarys, Liptov, Gemer, 
M. Hont (to an extent of 88,542 hectares in the Komitat of Zemplin). 

Land is so valuable in that region that farmers are obliged to graze their 
animals on the less fertile tracts, which are generally mountainous. 

In 1919, through a decree issued b}^ Minister Srobak on the utilization 
and improvement of pasture lands, an attempt was made to convert into pas- 
ture all lands that were not being put to more profitable use. This decree was 
renewed every year, but Las now become law, having effect from 1924-1929. 
By this law farmers are required to pay a tax for the use of pasture lands, and 
regulations have also been made with respect to the upkeep and improvement of 
private pasture lands. 

The Ministry of Agriculture grants subsidies towards improvements, aids 
fanners in the purchase of seeds and artificial manures, and loans machinery when 
required. Before granting subsidies, however, an inspection of the lands in 
question is carried out by the competent State authorities. Five experts have 
also been employed for this purpose since 1924, who are assisted by agricultural 
inspectors in each Komitat. It is impossible for financial reasons to grant all 
the requests for subsidies, but considerable progress has been made towards the 
improvement of the pasture areas of the country. {Publication du Minisiere 
de r Agriculture de la Repuhlique TchScoslovaqiie. Prague, i May 1924). 

Miscellaneous. 

1020. Brazil ; The “Babassu ” and Derivatives Industry. — Accord- 
ing to the periodical BrazU-Ferro-Carril (Year XVI, Vol, XXVIII, No. 396, 
1925) the Maranhao papers are reporting the progress of the factory established 
there for the preparation of the babassu nut by means of the mechanical oil-pres- 
ses known as “ Brito Bassos ".Derivatives are also prepared, the use of which 
was not formerly known, among them a kind of flour which should be much 
in request for the feeding of dairy cows, owing to its richness in nitrogen and 
phosphates. 

1021. Brazil : Dictionary of the Valuable Plants of Brazil. — This 
is a work which Dr. Pio CoRREA, a well-known Brazilian scientist, began to 
compile in 1905 and which therefore represents the result of many years of 
assiduous labour. It will eventually consist of eight volumes, in octavo, with 
more than 900 illustrations in the text and about a thousand diagrams in an 
appendix. The first yolmne has 'just appear^ed and will form an addition to 
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the ntitnber of works of reference which are indispensable to the science of bo- 
tany and especially to systematic botany. The edition is the exclusive property 
of the Federal Government of Brazil, which is regulating the sale. 

1022. GMle : Nitrate Costs. — As a result of the growing competition of 
the synthetic nitrogenous fertilisers with Chilean nitrate, the 3Iinister of Fi- 
nance in Chile *has called a meeting of nitrate producers in order to discover 
means of reducing costs of production to meet this competition. It has been 
suggested that economy could be effected by improved mechanical plant, bet- 
ter preparation and transportation methods, better facilities at the ports and 
co-operation between the producers and the State. [Chemistry and Industry, 
Vol. 44, No. 21, London, 1925). 

1023. International Scientific Tables. — Br. Charges IvLurib, general 
Secretary of the International Commission, charged with the compilation and 
publication of “ Iniernational A nnual Tables of Constants and Numerical Data, 
Physical^ Chemical and Technological announces the publication of Vol. 5, 
Part I. This volume gives the numerical data which characterize any sub- 
stance, material, or system, which are to be found in the world’s literature for 
the period of 191 7-1922, inclusive, and covers the sciences of physics, chemistry, 
miner alology, biology and the various branches of technology. Owing to the 
immense increase of modern scientific literature, these volumes will be of great 
value to the scientist. They give not only the data as they appear in the ori- 
ginal literature, but also the corresponding literature reference for every value 
recorded. 

This international undertaking is carried on without profit and is made 
possible by the financial support of governments, scientific societies and educa- 
tional institutions which contribute to the international fund. Members of 
scientific organisations and of the faculties of universities which help in this 
way to make possible the compilation of annual tables are accorded a special 
discount on purchases of these volumes. [Science, Vol. LXI, No. 1576, 1925) . 

1024. American Bibliography of the Natural Sciences. — - The first 
volume has been published in New York of a bibliography" containing particu- 
lars of what has been accomplished in the field of the natural sciences beginning 
from tlie colonial period up to 1924. The subjects treated include the work done 
by the scientific associations, by natural history museums, botanical gardens, 
tile Federal scientific expeditions in the various fields of mineralology, geology, 
botany, zoology’', palaeontology, etc. This comprehensive bibliography will 
be arranged on the most modern lines and a number of valuable indexes will 
be attached, showing authors, institutions, geographical names, etc. In this 
first volume, some hundred pages are devoted to a bibliography of biography, 
beginning with J ohn Abbot, the ornithologist to J oseph Zentjj^iavEr the maker 
of microscopes. (j\L 4 .x NdSSEE, A Bibliography, New York, 1925 ; price 5 dol- 
lars) . 

1025. France: Promotion of Rural Engineering. — The French . 4 ca- 
diniie T Agriculture, at its meeting of 13 February 1924, founded a biennial 
prize of 2000 francs, to be awarded to tlie French constructor or inventor who, 
during the five year period preceding the award of the prize, should' have made 
the most important improvement in the construction of an agricultural machine, 
the nature of which should be indicated in advance by the Academy . The prize 
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is to be awarded for the first time at the end of 1925? and will he given for the 
most important improvement made during the five 3^ears 1921-25 in the con- 
struction of a tractor plough, which can be also drawn by animals. The com- 
petition closes on 30 June 1925. (For particulars apply to the Academy, 
Rue de Bellecliasse, Paris). ^ 

1026, France : The Origin of Maize and the Productioii of New 
Varieties. — On this subject two memoranda of M. BbARiNGBQSM have been pre- 
sented hj M. Constantin to the Academie d’ Agriculture at its meeting of March 
1925. Before the arrival of the Spaniards in America the Incas cultivated a 
large number of varieties of maize. M. Constantin has received some grains 
of Etwhlaena Mezicana, which the natives regarded in accordance with an 
ancient tradition as the parent of maize. If transition from one genus to an- 
other is possible, it appears probable that the phenomenon may have been ob- 
seiwed during the early history of Peru, by intelligent native observers. Senor 
BknTo de Tod^do, a Brazilian esperimentor, has on Ms side obtained from a 
wild indigenous plant, referred to the genus Buchlaena, some plants very close- 
ly allied to those described by Bearinghem as degenerate maize. The study 
of dried material sent by Bento Todbdo has enabled Blariiighem to identify 
on the living specimen the characteristics of transition from a genus (Euchlaena) 
to another {Zea) by progressive metamorphosis, 

1027. France : Practical dassificatioii of the Principal Varieties 
of Wheat cultivated in France and in French North Africa. — The 
French Seed-Testing Committee had. approved the synonymous classification 
of wheats by Henry Viemorin as the most practical. Jacques Viemorin 
has now constructed a dichotomous ke}’- for the rapid identification of wheat 
samples, retaining the general scheme of the fifty sections of the sjmonymous 
classification already mentioned and indicating besides whenever possible 
the botanical varieties recognised by Professor J. Pkrcivae i^he Wheat Plants 
A Monograph, London, 1922) and by Br. N. I. Vavieov (A contribution to the 
Classification of soft wheats, Builetiin of Applied Botany and Plant-breeding, 
Vol, XIII, No. I, Jbeningrad, 1922-23). 

The author has retained the division of all the cultivated varieties into 
seven main groups represented respectively by : Tfiticum vulgare Host ; 
II. Tfiticum iiirgidumB. ; III, Tfiticum durumBesi, ; IV. Triticumpolomcumh • ; 
V. Tfiticum spelta L. ; VI. Triticum dicoccum Schiibler; VII. Triticum mono- 
coccum I4. The other species appearing in the classification of Prof. Percivae 
are assigned as follows : T. compactum (Host in the various groups of T. vulgare ; 
T. orientate Pexc. (with T. polonicum) ; T. sphoerococcum Perc. (with T, vulgare) ; 
T. aegilopeides Bal. (wild form of T. mcnococcum, and in its group) ; T. dicco- 
coides Horn (wild form of T. dicoccum in thjp corresponding group ; pyrami- 
daWB&cc. (with T. tmgidum). In addition T. pergicum Vav. is referred to 
T. vulgare. 

The varieties cited by the author in his key are only. quoted as examples. 
Naturally he cannot quote all the innumerable varieties already obtained and 
being obtained at the present time. As regards the North African wheats in 
particular, the authour has cited only a small number of forms, disregarding 
the work of BoeuE, BucEEEIER and Miege on the subject. {Bulletin de V Office 

'dcMenseignements agficoles,'E^o,9, igzs)' ' : 
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1028. France : Electrification of the Gouiatry Districts. — M. R, 
PrBAUD Chief Engineer of the Department of Rural Engineering in 
France concludes an article on this subject by pointing out that the character- 
istic difficulties arising in the distribution of electric power in the country dis- 
tricts lie in the fact that the rural networks require a maximum of installation 
expenses with a minimum of receipts. For the resolution of the important 
problem from the financial side and for the achievement of the solution of tech- 
nical problems, there must be an active collaboration between the rural com- 
munities and the electrical firms, as also between the farmers, the cammunes, 
the departments and the State. This ideal of mutual support and co-operation 
is gradually gaining ground, was announced at the Bordeaux Congress {J une 
1922), was prominent at tiie Regional Congress at Montpellier (June 1923) 
and finally constituted the most important conclusion of the Lyons National 
Congress (October 1924). (R. Preaui>. L'electrification des campagnes. Re- 

vue scientifique. Special number published on the occasion of the White Coal 
Exhibition and Congress at Grenoble, Paris, 1925. 

1028. Tunis : Pig-breeding in Tunisia, — This is successfuEy carried 
on in the centres of Tabarka, Tunis, Biserta, Deja and Souk-el- Arb a. At 
Hamtnan-Lif a building has been put up for elaboration of pig products. The 
breeds of pigs to which attention is being given have been imported from Alge- 
ria, Malta and France and are reared on the local produce : potatoes, carrots, 
sugar beets, maize, barley, figs, acorns, sorghum, etc. {Le$ Cahiers Coloniaux 
de rinstUiit Colonial de Marseille, No. 223, Toulouse, 1925}. 

1030. Great Britain : Yeoman 11 Seed Wheat, mention of which has 
already been made in this Review (Vol. Ill, 239, 1925), was distributed as ar- 
ranged by the National Institute of Botany, Cambridge, the amount delivered 
of the new wheat being 2480 quarters. The price was fixed at £ 6.6.0 per quar- 
ter less 5 % discount for each. [Journal of the Board of Agriculture, Vol. NXXl, 
No. II., 10 6g, London, 1925). 

103 T. Sugar Beet from Field to Factory, by R. N. Downing (formerly 
' Agricultural Adviser to the National Sugar Beet Association). A concise and 
practical handbook written by one who has had a wide experience of sugar beet, 
both in" England and on the Continent, and can envisage the matter from the 
farmers’ point of view. Contents : ForwordbySirDANlEEHAEE, K.C.B., F.R.S. ; 
soils, rotation, cultivations, manuring, yield, implements, cost of production, 
sugar beet pulp or slices, diseases and pests, production of beet sugar. Pages 
72, illustrations 8 ; price 2s. 6d. Publishers : ErnEST BENn Ltd., Bouverie 
Street, London, E- C, 

1032. Great Britain: Improved Incubators. — A British electrical en- 
gineer, ]VIr . LBWEE’Si'N B . Atkinson, is of opinion that in the ordinary incubators 
the eggs are heated too nearly alike on both sides, while under the sitting hen 
there is a difference of 14 to 20 degrees between the top of the egg which is in 
contact with the hen’s body and ,the lower surface of the egg which is in contact 
with the floor of the nest. ■ He has tried the experiment of putting a thin 
sheet of india-rubber over the eggs in the incubator. By this method in an 
incubator which has rarely given above 55 per cent, of the eggs placed in it, 
the percentage was raised to over 95 per cent, of the fertile e^s. Dr. M. A. 
JUEi, poultry expert of the U. S. Department of Agriculture, says that .the 
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Atkinson exper.^ments may have great significance for the American poultry 
business, wiiicli might draw an increased profit of several niillions of dollars 
from the discovery. One of the most important factors of cost in the poultry 
business is the mortality of the chicks, and Dr. Jum is of opinion that the results' 
of Atkinson’s experiments should be checked and tests made to determine 
their practical application. {Science, Vol. LXI, No. 1578, 1925) ■ 

1033. Great Britain : The Manufacture of Synthetic Anomonia at 
BiHiagham. — A guarantee of ^2,000,000 has been made under the Trade 
Facilities Act as new capital for Synthetic Ammonia and Nitrates Ltd. The 
works at Billingham will be extended to four or five times their present size 
and the output, now 120 tons of ammonium sulphate daily, will then approach 
Soo tons a day. Great Britain is now by far tlie second largest producer of 
syntlietic ammonia, Germany still coming first. The factory at Biilingliain 
has only been fully at work since tlie spring of 1924. The process used is a. 
modification of the Haber process. [Chemistry and Industry, Year 44, No. 21, 
1925). 

1034. A Commercial Atlas. — A new Commercial Atlas on a large scale 
has been published by George Phieip and Son and T. S. Sheedrake, under 
the auspices of the Association of British Chambers of Commerce [Association 
of British Chambers of Commerce and The Trade and Engineering Supplement 
of ''The Times It is a monumental work which represents the achievement 
of a great scheme of practical utility and the result of immense labour. It is 
of large size, and contains 16S coloured maps, besides diagrams and explanatory 
text. This is the first time any publisher has attempted the immense task 
of preparing a complete survey, alike systematic and exact, of the economic 
resources and of the commercial and industrial activity of the whole world 
under tlie fonn of an atlas. 

Of the five parts, the first contains maps and diagrams forming an introduc- 
tion so to speak to the other parts : distances, mountain systems, principal mar- 
kets of the world, exchanges, fairs, exhibitions, hydraulic power, electric power, 
meteorological maps, etc. The second part deals with communications and trans- 
port. The water ways of the world are shown in large double page maps, 
and there are various maps dealing with tlie different navigation companies. 
The tliird part includes detailed maps of the chief products of the world in 
their various commercial and industrial relation (cereals, forage crops, oil- 
yielding plants, textiles, etc. and also the different stock breeding industries, 
production of furs, skins, feathers, and finally the various mineral products 
of the world. The fourtli part is devoted to the commercial development in 
its manifold aspects, of the different main regions of the world, and graphic 
representations are given by means of coloured maps of the reserves of animal, 
vegetable and mineral wealth. The last part is a commercial compendium of 
the various products including even the minor ones and tlie whole is concluded 
by an alphabetical index referring to the Dual Classification of Commodities , 
{Chambers of Commerce Atlas. George Philip and So Ltd. 32 Fleet Street). 

1035. Italy : The Nitrogen Problem. — This problem has been the sub- 
ject of special examination by the Technical Commission for the Improvement 
of Agriculture [Commissione tecnica pel migUoramento delV agricoltura) which 
after a long debate passed a proposal of Prof. A. Menoz, inviting the Govern- 
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ment to press forward the devdopement of the Italian nitrogen industry and 
to grant all facilities for the works which might be considered requisite. 

The Commission also expressed the view that when the industry should 
need support in view of foreign competition, a premium, or bounty, of suitable 
proportions would be preferable to protective duties. {La Terra, Year i, ICo. 6^ 
Bologna, 1925)* 

1036. HoEand : Potash. — In view of the decision of the Butch Govern- 
ment to work the potash deposits at Winterswijk, near the German frontier, 
it is of interest to note that the president of the German Kalisyndikat has found- 
ed, in association with Butch financiers, the N. V. Kaly-Syndicaat at Ams- 
terdam, to prepare, sell and obtain potash and other fertilisers and mining pro- 
ducts. The company which has a capital of 100,000 fiorins, owns land and 
works that previously belonged to the German Kalisyndikat. {Chemistry 
and Industry, Year 44, No. 15, London, 1925). 

1037. Pomology and Pomologists. — In the annals of the Swedish Pomo- 
logical Society for 1925 [Sveriges Pom-ologiska Fdrenings Arsshrifi) M, Careo G. 
Bahe publishes a historical monograph on pomology and pomologists, from 
Graeco-Roman times to the present day. The account is full of interesting 
information not generally known and there are a number of illustrations 
taken from old prints . 

Journals and Reviews, 

103S. Austria; An Agricultural Market Gazette. (Oesterreichische 
Landwirtschaftliche Martkzeitung ) . — In the first years of its existence the Lower 
Austrian Chamber of Agriculture (Vienna I, Stalbuxggasse 2) published every 
Thursday a market gazette, which was sent out to all the communes. These 
gazettes which were printed on a small sheet were intended to keep the farmers 
informed of the prices of grain, live stock, concentrated feeding stuffs, milk 
and sugar. They were put up in public places so as to be seen by everyone. 
They were of course concise and could not contain information on the general 
position of the markets, or news of the stock markets. Prom i J anuary 1925 
the Lower Austrian Chamber of Agriculture has published the Oesterreichische 
Landwirtschaftliche Martkzeiiung, which contains the following parts r a lead- 
ing article dealing with important questions in relation to the agricultural mar- 
kets ; shorter articles on the same subjects, practical advice on the purchase 
of various requisites, comparisons between the composition of materials placed 
on the market and their prices, notes on admixtures, adulterations, new legis- 
lative measures, results of statistical enquiries, etc. The daily market lists of 
the various Austrian markets are added in the form of tables and notes on the 
general position of these markets. 

Particulars oi the forthcoming cattle markets foUow, and the gazette also 
makes a special announcement of the information which 'the farmers send in 
. for insertion as to purchase or sale of a given material or product. The most 
important information on prices and position of markets are reprinted subse- 
quently on a special sheet, so as to be conveniently posted up for the use, of the 
whole community. The Market Gazette is published by the Lower Austrian 
Chamber of Agriculture with the support of the agricultural corporations of the 
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various centi'es. The editor is Rudoee Keein, inspector of the Chamber of 
Agricuiture. The Gazette appears 'vt-eekly, price 4 schellings a year for Austria 
(i schelling — 10 ^000 Austrian crowns) ; 35 Czeclio-slovalnaii crowns, or four 
and a half marks for Germany. 

T039, Austria: The “Landwirt’h — The Lower Austrian Chamber of 
Agriculture, which came into being by the law of 02 February 1922 had pu- 
blished. Mitteiiungen ” at irregular intervals. The periodical had no great 
circulation and contained merely brief official communications or mention of 
important measures. Prom 1 5 J anuary of this year the Landwirt has been 
coming out in the middle of each month, as a quarto publication of 36 to 48 
pages, and seining as the special organ of the Chamber of Agriculture. It 
contains the official communications already" mentioned, reports of various 
agricultural and viticultural societies, which do not publish their own periodical 
and in addition special articles on agricultural policy, taxes, arboriculture, fruit- 
growing, viticulture and wine making, protection of plants, stock-breeding, 
cultivation of alpine pastures, etc. A short review of current events accompa- 
nies every special heading, each of which is carefully edited by the reporters 
of the Chamber of Agriculture. There is a section also for replies to requests 
lor information. 

The concluding article of each number of the Landwirt is informative and a 
given subject is explained in the clearest possible maimer : e. g. in No. i the 
value of fertilising ; in Nos. 2 and 3, insects useful to farmers, etc. The edit- 
or is the Government Advisor J OSEE Loschnig, and the paper is published by 
the Lower Austrian Chamber of Agriculture, Vienna I, Stallburggasse 2. In 
the interest of the encouragement of agriculture, the price is very low : it is two 
and a half schellings yearly for those farmers who are electors of tlie Chamber 
of Agriculture and five schellings for the members of societies which work in 
cooperation with the Chamber. 

1040. Austria : The Viemia Centralblatt fiir das gesamte Forst- 
wesen, — This paper has completed its quincentenary. The first number appear- 
ed in i January 1875 owing to the activity of the veteran teacher Robert 
Mickeitz, then Chief of the Austrian Forestry Administration. He was ably 
supported at that time by Prof. G. Hempee, and both workers had the valuable 
assistance of the firm of publishers F-AESY and Frick (now the Frick Company) 
In 19S3 the editorship was assumed by Prof. v. SeckendOrfe and from that 
time the periodical became the organ of the Mariabrunn Forestry Exi^eiiment 
Station (Forstliche Versuchsanstalt). Wiien at a later date the work of edit- 
ing was midertaken in part by Prof. Ciesear, the review became merely the 
official organ of the Chairs of Forestry at the Vienna Higher Scliool of Agri- 
culture. 

1041. A New Brazilian Agricultural Review. — The first number of 
this Review, which appears monthly under the title of Cares, was published in 
Sao Paulo last May, It Is above all a periodical of propaganda and agricultural 
measures. Dr. Carvaeho Barbosa and Dr. Rogerio de Camargo are the 
technical directors. The first number contains a report on the agricultural 
experiments carried out in the country for the farmers of Sao Simao, in 1.923 
and 1924, with the wheat of Monte Claros variety native to Minas Geraes> 
,grown in the municipality of Monte Claros, from which it takes its name. ’ 
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1042. A New French Review on Present Day ProMems in Agricul- 
ture, — Bntitied Les Pastes de VAgriculiure (The a.gricultural Calendars) and 
directed by Ing. Agr. J . H. Ricard. Its object is to present every year a com- 
plete picture of the agricultural events of the past year and to explain the prin- 
cipal questions of present day agriculture The number for 1925 contains arti- 
cles on the different branches of rural production and on important national 
and international questions (fiscal, customs, etc.) which are of interest to agri- 
culturists. It contains numerous illustrations and graphs. The Review costs 
4.50 frs. a number. 

1043. The Paris Scientific Review. — On the occasion of the Congress 
and the Exhibition of white coal at Grenoble (May to November 1925), was 
[published a special number entirely devoted to the various aspects of specially 
applied hydraulic energy. The number, well illustrated, contains an introduc- 
tion by A. RaTEAU, member of the Academy of Science, and a chapter on 
the Grenoble Exhibition, edited by Ing. A. BEOGa. There follow various chap- 
ters of a general order : on the causes of energy (Prof. A. Poch), on the financial 
problem of fossil coal (G. Tochon) on the regulations of hydraulic forces (Ing. 
J. Dupin), and a retrospective glance at the hydrodynamic studies in Prance 
(Prof. J oguet) . Lastly, there follow the chapter on applied technology : hy- 
draulic turbines (Ing. D. Evboux), the electrification of the country (Ing. 
R, Preaub), the electrification of the railways of Southern PTance (Eng. iVL\S- 
SONnEAU), the distribution of electric energy (MonmERGUE), electricity and 
the electrification of the railways (H. Parodi). 

1044. Dngiish Avicuitnrai Annual. — The Annual for 1925, published 
by the English journal The Feathered World, forms this year a fine illustrat- 
ed volume [The Feathered World Year Book), of interest to all classes of avicul- 
turists* Price 5/5. For particulars apply to the Editor of the above-named 
journal, g, Arundel Street, Strand, London, W.C. 2. 

1045. HoEand : II Nederiandsch Weekblad voor Zuivelbereiding 
en Handel (Dutch weekly periodical for the cheese industry and commerce), 
organ of the Butch producers and merchants of milk foods, has published a 
Jubilee numb^ (Year 31, No. 6, 12 May 1925) on its 30th anniversary. An 
article by Prof. Br. H. M. EIroon contains recollections on the foundation of 
the periodical, and in another article there are short accounts with portraits 
of persons who have taken the lead in the science and practice of cheese mak- 
ing : Prof. B. Van ber Burg of the Higher School of Agriculture in Wagenin- 
gen ; Prof. P. W'. I. BoERHOXJT, Director of the Bacteriological Section of the 
Government Agricultural Experiment Station of Hoord ; Prof. E. Hekma, 
Director of the Physiological Section, also of the Hoorn Station ; Prof. W, 
KeESTra, Director of the Government School of cheese-making in Bolsward, 
and of consulting cheese experts J. J. C. Ament, Eng. P. N. BoekEE, 
Dr, A.G.Breen, ' H. B. Hyekema, Eng. A. K. Hyekema, J. J- Huisman, 
Ing. W. J. Huisman, Dr. L. T, C. Schey, J. J. Wintermans,, E ng. W. R. Zui- 
BEMA, C. ZWAGERMAN. 

1046. Annual of the Swedish Pomological Society. — Mr. Bmiee 
JOHANNSON has drawn tip a useful general index of this annual {Sveriges 
Pomologiska Forenings Arsskrift) for the years I-XXV^ (1900-1924) divided 
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according to subjects. It is published in the two first quarterly numbers 
of the 1925 issue of tlie same Review. 

Personal. 

1047. Aristides Agramonte, professor of Bacteriology at "the University 
of Havannaii and delegate of Cuba at the Third Pan-American Scientific Con- 
gresSj was given an honorary degree in science by the University of San Marcos, 
Lima, Peru and was also nominated corresponding member of the Peruvian 
Medical Academy. 

1048. The Maine (United States) Federation of Agricultural Associations 
will offer the University of that State a bronze plac|ue to the memory of 
RuTieeus Aebex to whom -the progress of agriculture in Maine owes mucli. 

1049. The Royal Horticultural Society, London, has awarded the LiNDEEY 
Gold Medal to AebeRT C. Bubrage of Boston, president of the Massachusetts 
Horticultural Society and of the American Orchid Society, for his show of 
New England plants at the Chelsea exhibition. 

1050. Tnoms L- Casey, retired colonel of the American arm5qwho died 
some months ago at Washington, D.C., has left his collection of coleoptera and 
his library of entomological works as well as malariological collection and li- 
brary to the National Museum of the United States. The collection of co- 
leoptera contains 15,000 species, about a third being typical. 

1051. The American Association for the advancement of Science has granted 
a reward of 500 dollars to Dr. L. E. Ceeveeand of the Johns Hopkins School 
of Hygiene and Public Plealth, for one of his works, on the physiology of white 
.ants and their parasites. 

1052. A celebration took place of the 60th birthday of Dr. Max CrEMER, 
professor of physiology at the Veterinary Institute of Berlin University. The 
Biochemische Zeitschrift dedicated a special number to CrEmer on tliat occasion. 

1053. An “ Institute of Radium will be foimded by national subscription 
in honour of Madame Curie at Warsaw (Poland), birth-place of that great 
scientist. 

10 5.:! . Dr. Martin H. Fischer of Cincinnati University was elected corres- 
ponding member of the Czecho-Slovakian Botanical Society for his services 
to botanical Science. 

X055. Br. Kurt GoTTEOB, noted for his technico-scientific works on rub- 
ber, died in Lower Austria on the 23rd of April 1925. 

1056. Professor BaTTIsta Grassi died in Rome on March 4th 192 5, aged 71 . 
The life of the illustrious biologist was one of continual devotion to scientific 
researcli and many of his discoveries will remain classic owing to their fruitful 
application in the clinic and in the field of agriculture. In his early years, 
after having graduated in medicine and surgery (1878), he published his first 
researches on anguillula intesiinalis, on AscaHs lun^ricoides^ on Ascaris mysiax, 
on O^yurus and on Tfichocephahts. At the age of 29 he was elected professor 
of Zoology at the University of Catania (i 883) , and he rose to great fame through 
his studies on termites as weE as for other valuable work. Called to Rome in 
1895, conducted and concluded his successful and well known researdres in 
malariology (in collaboration with Bignami and ' Bastiah^EEi) tyhich led him' 



CURRENT NOTICES 


1311 


to identify tlie Anopheles as transmitting agents of himian malaria. As a 
result of these researches he had already forestalled Ross in the discovery of 
the Pfoteosoma precox^ the parasite of malaria of birds. 

His works on phlebotomy and goitre proved fruitful on the scientific side. 
No less fame came to Grassi for the admirable investigations he undertook or 
caused to be findertaken in his laboratory by diligent collaborators 
Grandori, Bonfigei, Tori) on phylloxera, which were collected in 1912 in 
a large volume of over 450 pages, with 19 plates, a work which Borner called 
monumental and which was mainly the results of his researches on the phyllo- 
xera of vines. 

The various branches of zoology treated by this celebrated investigator, 
were handled with remarkable breadth of view. Grassi was a distinguished mem- 
ber of 24 foreign and of all the principal Italian Societies and ilcademies. His 
discoveries gained him tlie Darwin medal of the Royal Society ; the Mary 
HingseEY medal of the Liverpool School of Tropical Medicine ; the Paris award 
of the Madrid International Congress of Medicine ; the Vaeeatiri award of the 
Torino Academy ; the Baebi award of the Lombardo Veneto Institute ; the 
royal award of the Academy of the Lincei ; the Beekeepers' Ck>ld Medal ; the 
Italian agriculturists Gold Crown. {In honour of Battista Grassi, Publica- 
tion issued by the Committee of the '' Fondazione per gli studi zoologici della 
mahaitie parassitayie ; 1 Vol.^ dP ; pp. 108, published, Rome, 1925. (C. Co- 
TronEI. Battista Grassi, Abstract from the Momtore Zoologico lialiafio. 
Year XXXVI, n. 4-5, Siena, 1925). 

1057. Professor Aebin HaeeER, director of the Institute of Physics and 
Chemistry of the Sorbonne, died on the ist of March last, at the age of 76. 
He was renowned for his numerous works on camphor and bye-products, on 
anthracene and bye-products, menthol, organic acids, fats, waxes, etc. 

10 58. The T, XocHER award of Berne University was conferred on Professor 
BaeTzer to enable him to continue his researches on heredity and on sex pre- 
determination. 

1059, The Confidential Government Counsellor, Professor Dr. Paoeo Xu- 
EISCH, well known for his studies in enology and Director of the Higher School 
of Agriculture and Brewery in Weihenstephan, on April i 1925, completed 
40 years of practical-scientific activity. In 1910 he was nominated Director of 
the Agricultrai Hsperiment Station of Colmar in Alsatia, and was expelled 
in December 1918. In May 1921 he was chosen to occupy the position of Di- 
rector of the School of Weihenstephan. 

j o 60 , The well-known viticulturist B- I^Iaroger, member of the Agricultural 
Office of the South, of the Council of Administration of the National School 
of Agriculture of Montpellier, etc. died in Prance. His experiments on the cul- 
tivation of vineyards are noteworthy. The last number of the present Review 
has just published one of his articles on this subject. A few days before Ms 
death he was invited by the Argentine Goverinnent to the conferenc^es on 
viticulture. 

1061. Dr, ,G. Mar^uard, Professor of Chemistry and Biology at the 
Maria Theresa Royal School of Munich, celebrated Ms '70th birthday. 

1062. The death is announced at the age of 56, of Forestry ' Engineer Ugo 
SZAETNA, Professor of' the Higher School of Agriculture of Prague. 
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1063. The Priiry Counsellot of Commerce, O. Von Skbkmayr of Municli 
Director of the Scientific Station for the Brewing Industry, celebrated Ms 75 
birthday on 5 April 1925. 

1064. Frencli xlgriculture has lost one of her most active and best known 
members by the death of Viscbmit JuKKS FaydiT de Terssac, member of tlie 
Conseii Superieur d' Agriculture since 1905 and president of nurnetonsi agricul- 
tural and stock breeding societies. 

1065. Kwok wah Shau of the Chinese province of Haungsh an, died on 
14 July 1925, He is well known for his horticultural studies, particularly of 
lemons. With regard to the latter, he completed esdiaustive investigations 
with Groff in the research of varieties resistant to canker, for the Ling Nan 
Agricultural College of Canton. The college has lost one of its best students in 
Kwok and will publish a full biography in a future number of the Linganam 
AgriculUital Review, The Agricultural Monthly has already published an 
obituary notice, in Chinese. 
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Tlie index arranged alphabetically is divided into five sections : 
i) original articles ; 2) proceedings of the International Society of 
Soil Science and of the International Seed Testing Association ; 3) spe- 
cial activities of the Bureau of Agric'oltural Science of the International 
Institute of Agriculture ; 4) agricultural intelligence ; 5) plant di- 
seases. 

These two last sections are divided into two parts : — a) subject 
matter ; b) authors ; they contain both the references of the first 
three sections and of the current notices. 

Under generic headings only information of a general character 
is given ; information on special subjects is given under that special 
heading. 

The four first sections have been compiled by Dr. Francesca Doric, 
those on plant diseases by Professor Giulio Trinchieri. 
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insecticides in America, 820. - 
Aerial Map of Forests of the Irra- 
waddy Delta, 243. 

Aeta {Mauritia fiexuosa), 635. - See 
also Ite. 

Agave sisalana, 313, 584, 585, 842. 

Agriculture : conditions and develop- 
ment in different countries : AU 
geria : colonisation, 656. — Austria 
Reafforestation in Dower A., loio. 

- Belgian Congo : Evolution of 
Botanical Agronomical Formations 
in Western Congo, 19. - Brazil : Agri- 
cultural development, 226, ion. ~ 

- Official data on a. d., 743. - Agri- 
cultural problems, 496, - Report 
on agricultural progress, 756, - 
New agricultural and zootechnic- 
al Services, 445. - Coffee plant- 
mg in Sao Paulo, 1012 ; in Pa- 
rana, 1013. - Cotton growing, 497. 

- British India : Cultivation of im- 
proved varieties of Crops, 1015., - 
British West Africa : Oil-palm in- 


dustry, 1017. - British West In-- 
dies : Report of the Agricultural 
department of St. Vincent, 449. — 
China : Camphor planting, 1014. 
- Colombia : Committee on social 
welfare and agriculture, 178. - 
National reserves for a., 227. - 
Czechoslovakia : Note on a., 750. - 
Improvement of Pasture lands, 
1019. “ Federated Malay States : 
Work of the Department of A., 
184. - French West Indies : Encou- 
ragement of various plantations 
in Martmique, 658. - Germany : 
Situation of German a., 742. - 
Soil cultivation and national farm- 
ing, p, 156. — Great Britain : An- 
nual agricultural returns, 399. - 
Haiti : Official Agricultural insti- 
tutions, 165. •“ Manual on a., for 
the lower Schools, 166. - Indo- 
china: Rubber planting in Cochin- 
China, 228. - Italy : Agricultural 
production, 230. — Home Coloni- 
sation, 500, 764. - Competition in 
a., 690. - Decrees on land improve- 
ment and agricultural credits, 660, 
706, 763. - Foundation for Study 
of feeding dairy cows, 691. - Java : 
Soil types p. 164. - Luxem- 
burg : Chamber of a., 403. - Mo- 
rocco : Decree for agricultural and 
silk industries, 657, - Netherlands z 
Agricultural production, p. 385. -■ 
Palestine : Agricultutal conditior^, 
p. 751. ~ Panama: Dand Settle- 
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meiit, 231. “ Poland : Report on 
plant and animal production, 71 1* ■ 
~ Portugal : Re-organisation of 
S'linistry of a., 405. - Utilisation 
of Waste Lands, 406. - Ronma- 
fiia : Agrarian policy and produc- 
tion, 501. - Bevelopmeiit of a,, 
as a result of agricultural reforms, 
loiS, - Russia : Agricultural pro- 
gress, 749. - Soil Structure, p. 160. 
Requirements in agricultural ma- 
chinery, 502. - Salvador: Meas- 
ures for encouragement of a., 
150. — Serbia : Seed selection and 
\dticiilture, 151. - Spain: Orga- 
nisation of agricultural and zootech- 
nical services, 389. — Straits Set- 
tlements : Work of Department of 
a,, 184. - Stmiaira : Soil t^^pes, 
p, 164. - Tripoli : Regulation of 
agricultural services, 187. — Union 
of South A frica : Cotton growing 
in Nyasaland, 1016. — United 

States : Inspection Division estab- 
lished, 144. - Community Cot- 
ton production, 498. - IMissouri 
Year Book on a., 779. - Uniguay : 
Agricultural progress, 232. 

Agricultural -Methods and Land Re- 
clamation : Bio-geographical clas- 
sification of principal cropping 
systems of the World, p. 663. - 
Subsoil dynamiting experiments, 
p. 731. - Drought investigations 
at Bari agricultural experiment 
Station, Apulia, 935. - Experi- 
ments witli fallow, 619. - Subsoii- 
ing trials, 618. - Spacing experi- 
ments, 620, 880. - Spaced-Tow and 
hoeing system in wheat cultiva- 
tion, 616. - Mechanical tillage 
on sugar plantations, '617. - Or- 
chard practices, in S* Californian 
Citrus industry, 594. 

Agricultural and Scientific Institu- 
tions and Associations : Interna- 
tional : Belgium : Int. Federation 
of Aviculture, Brussels, 694. - 


France : Int. Bureau of Epizootics, 
Paris, 177. - Great Britain : Em- 
pire Cotton* growing Corporation, 
183. “ Int. Society for the History 
of Science, 447. - Holland : Inter- 
nat Committee of- Phytopatho- 
logy and Economic Entomology, 
440. - Italy : Int. network of sta- 
tions of Agric. Ecology, p, 778. 
- Int. Society of Soil Science : 
General information, p. ibb, p. 454, 
P- 759> P’ 1090. — Intemat. Soil 
Science Commissions, p. 760. - 
Int. Commission for Study of 
Soil chemistry, p. 761. - Meeting 
of Supervisory Committee for Int. 
Soil Map of B'urope. (Berlin), 
May 1925, 762. - Notices, p. 760. 

Inter. Seed testing Assoc., Papers, 
p, 1095, p. 1134, p - 1163 ; Abstracts, 
p. 1173 ; General information, 
p. 1177. - Switzerland : League 
of Nations Anti-Opimn Campaign, 
752. - L. of N., and foundation of 
Singapore Office of Epidemiology, 
941. — United States : Inter. Inst, 
of Co-operation, 441. - National: 
Algeria : “ Union Ovine de TAfrique 
duNord 875, - Poultry Breeding 
Society, 182. - Austria: Viennese 
Agriculture and Forestry Club, 
695. - State activity in Lower A,, 
on Land improvement, 443. - 
Aiistralia : Western Australian Fo- 
restry report, 710. - Belgium : 
Belgian Peasant's Union, 942. - 
Brazil : Permanent Government 

Agr. information service, 944. - 
Government seeds and cotton servi- 
ces, 943. “ Sao Simao Seed Farm, 
444. - New Agr. and Zootechnical 
services, 445.- British India: In- 
dian Central Cotton Committee, 
930. — British West Indies : St. 
Vincent agr. department, 449. - 
Canada : Dominion Water-power 
and Reclamation service, 947. - 
Colombia : Committee on Social 
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Welfare and Agricnltnre, 178. - 
Agr. Assoc, of C,, 696. - Ciiba ; 
Nat. Assoc, of Horticulture, 700. 
- Czechoslovakia : Horse-breeding 
stations, 949. ~ Equador : Agr. and 
Stock-breedifig sendees, 697. - Fed- 
erated Malay States : Department 
of Agriculture, 184. -- Singapore 
Office of Epidemiolog3’', 94^ ■ -* 
France : Congress at Grenoble of - 
the ‘'Assoc, frangaise pour I’avan- 
cement des Sciences 717. - Co- 
ionies-Sciences '' Assoc., 945. — 
“ Comite Central de Culture meca- 
nique ”, 701. - National bureau of 
combustible liquids, 701 . ~ Ger- 
many : “ Deutsche handw. Ge- 

seUscliaft ”, Exhibition at Stutt- 
gart, 1925, 990.- Bavarian bureau 
for sale of materials for increasing 
crop yields, 442. - Great Britain : 
British Committee of Agr. Meteo- 
rology, 448. - Apple packing sta- 
tions, 946. - Indo-China : Annam 
veterinary service, 704. - Italy : 
Proceedings of the “ Societa Agro- 
noinica Italiana ”, 708. - Inst, 
of Agr. Economics and Statistics, 
185. - Nat. Research Council, 450. 
-Nat. Assoc, of Agr. Press, 451. 
-Federation ” Pro-Montibus ”, 707. 
- ” Parco nazionale d'Abruzzo ”, 
948. - Japan : Gifts for Japanese 
libraries destroyed by earthquake, 
188. - Isle of Reunion ; Water and 
Forestry Service, 703. - Rounia- 
nia : Departmental agr.' Chambers, 
892. - Russia : Organisation of 
cold storage, igo. — Technical 
chemical bureau of Sugar-refining 
Union, Kiev, 452. - Ukraine Com- 
mittee for Scientific Agriculture, 
453- Sweden : Swedish Pomolo- 
gical Society, 1046- - Tripoli : 
Regulation of Agr. services, 187. - 
Union of South Africa: Report of 
Department of Agriculture, 705. — 
Drought Commission, 709. - Unit- 


ed States : Development of Federal 
Crop Reporting service, 698. - 
American Assoc, for advancement 
of Science, 699. - Parasitological 
Society, 446. - See also : Agricul- 
tural Instruction and Experiments. 

Agropyrum repens, p. 1098, p. 1104, 
p. 1105. 

Agrostemma Gitkago, p. 1169, p, 1170. 

Ailanthiis fauveliana, A. malahanca^ 

852. 

Albania : American- Albanian College 
of Agriculture and Trade, iSi. 

Alcohol ; see Distilleries. 

Alfalfa ; see Forage crops, Euceme. 

Algae : as manure, 274 ; as Cattle 
fodder, 865. - Extraction of Pot- 
ash from a., 12. 

Algeria : Colonisation, 656. - Clas- 
sification of principal varieties of 
wheat cultivated in A., 1027. — 
Impurities in Barley seeds from A., 
p, 1138, p. 1139. - ilsses and mares 
for mule breeding, 984. - Re- 
gulations re importation of plants 
into A., 398. - Poultry keeping in 
A., 1 82. - re Congress of WTheat 
growers in A., 718. 

Alkaloids in Quinine, discovery of, 
770- 

Allmm Porrum, p, 333. 

Almond : Varieties grown in U. S- A., 
59d. 

Ahius glutinosa, p, 1078, 

Althaea rosea : ionolysis, p. 13. 

Altingia excelsa : Resin of Indo- 
china, S52. 

Aluminium in Organic Eife, p. 655. 

Amaranthus sp., p, 1119. - A. al~ 
bus, p, 1102, p, 1117; 577. - A. 
blitaides, p. 1103. - A. chlorosta- 
chys, p. 1166, p. 1168, p, 1169.- 
A. retroflezus, p, 1102, p. 1117. 

Ambrosia artemisiaefolm : p, 1103, 
^.1119, p» 1140, - A. ienuifoUa, 
p. 1167. 

Ammi Visnaga, p. 1169. 

Amomum Granum-Paradisi, 636. 
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Amorpha, p. 331. 

Anacardd'Um occidentale i see Cashew 
nut oil, no. 

Anagallis arvensis, p. 1115, p» 1130. 

Analysis of Fertilisers : report on 
standardisation of methods of A. 
of F,, 71 1. - A. of seeds, 71 1; 
p, 1173, p, 1174. - A. of soils, 
see Soil Science. 

Andropogon Ischaemon, p. 1103. 

Anisoptem cochinchmensis, A. gla- 
bra, A, fobiista, S52. 

Annals of Swedish Poinological 
Society, 1046. -- A. of English 
ATicnlture, (English Avicnltnxal 
Aimiial), 1044. 

Anthemis armnsis, p. 1104, p. 1130. 

- A Coiula, p. 1169.- A, mihenica, 
p, 1101, 

Anther ea Pernyi, 79S. 

'Anthoxanthum odoratum, 578. 

Anthyllis Vulnemria, p. 1098, p. 1099. 

Ants : influence on pollination in a 
Cacao plantation, 565. 

Apicnltnxe : in Austria : order in 
regard to diseases of Bees, 384. - 
in Poland, 99. — International 
Exhibition at Eyons, 1925, 210. — 
La Colmena ” (the Bee-Hiwe), 
Spanish periodical, 775. 

Apple : Germination capacity of pol- 
len in difierent varieties, 300. — 
Floral biology, 858. - Harvesting 
and Storage, 117, 631. - Loss in 
weight of stored a., 118.- Packing 
stations in G. Britain, 946. - 
Overseas transport problems, 632. 

- Hygienic conditions in Belgium, 
p. 92. 

Apprenticeship in agriculture : or- 
ganlsatioa advocated at Interna- 
tional Congress of Agriculture, War- 
saw, 21-24 June 1925, 711. 

Apricot-tree : hygienic conditions of 
a, t. in Belgium, 93. 

Afgemom maxicana, p. 1169. 

Argentine : Origin and distribution 
of weed seeds of A., p. 1163, - 


Measures of control against Cottom 
parasites, 140. - International Con- 
gress of Social Economy, Buenos 

Aires, 1924, 712. 

Airiplex hastatum, p. 1115, p. in 7. 

A, pamparum, p. iii$. — A, patu- 
him, p. 1115, p. 1117. 

Arrowroot refuse in paper-making, 
636. 

Arsenic : Toxicity -of locusts poisoned 
by a., and given aB fodder to live- 
stock, 85. 

Artemisia, p* 162. 

Artificial Drying : of Sweet com, 
120 ,* of hay and com crops, 104. 

Ass: in mule-breeding, p, 982. 

dissociations and Institutions : see 
Agricultural and Scientific Insti- 
tutions and Associations. 

Asteriscus spinosus, p. 1153. 

Astrocaryon Tucuman, 755. 

Attalea compta, A. excelsa, 755. - 
A. funifera, 755, 850. ~ A. spe- 
ciosa, 850. — A, spectabilis, 755. 

Australia : Flora and Fauna of S. Aus- 
tralia, 513. - Dawson Valley irri- 
gation scheme, Queensland, 747, - 
New wheat varieties in Queensland, 
830- -* Impurities in barley, p. X138. 
— Seed maize improvement in 
Queensland, 41. ~ Potato produc- 
tion under irrigation in Victoria, 
50. - Cotton in Queensland, 582. 
Improvement of Queensland cotton 
seed, 845. - Cotton grading in 
Queensland, 844. - Experiments 
on Sugar Cane, Soils, etc., in 
Queensland, 70. — Sugar cane cul- 
tivation in Queensland, 71. - 

“ Huon pine " essence from Tas- 
mania, 593. -- West Australian. 
Forestry report, 710. - ** Cooli- 
bah '' timber from W. Australia, 
602. - Australian Agricultural Re- 
search Institute, Adelaide, 687. 
- Camberra, N. S, W. , National 
Museum for Study of Australian 
Fauna, 684. 
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Austria: I^and-reclamation and im- 
provement in I^wer A., 443, - 
Qiemical fertilisers in A. since 
tlie War, 281. - Cultivation of 
Wheat by spaced-row and hoeing 
system, 61^. - Experiments in 
acclimatising Scotch potatoes, 307. - 
Re-afforestation in I^wer A., loio. - 
Eight Horse breeding, 991. - 

Introduction of milking machine, 
351. ~ Laying competition at 
Klostemeuburg, 348. - Home 

brandy distilling in Lower A., 
353. - Laws ; re Trade in seeds, 
380. - re encouragement of Horse 
breeding in Lower A., 383. - re 
Bee diseases, 384 - re pests and 
diseases of plants, 381, 382. - re 
protection of natural features of 
Lower A., 385; - Agricultural 
insiruction and experiments : Recent 
developments of Agricultural 
education in Lower A. 408. - 
Demonstration Farms, Vienna 
Higher School of Agriculture, 
409. - Experimental Station of 
Agricultural Chemistry, Immst, 
Tyrol, 155. - Experimental Fo- 
restry Institute, Giessen, 407. - 
50th Anniversary of Experiment- 
al Forestry Institute of Maria- 
brunn, 896. - Agricultural Clubs : 
Viennese Agricultural and Forestry 
Qub, 695. - Fairs : Vienna, 992. - 
Alpine Agricultural Fair, Innsbruck, 
1924, 214. - Agricultural periodicals: 
Biologia generalis, 252, - Der Lan- 
dwirt, 1039. - Centfalblatt fur das 
gesamte Forstwesen^ 1040. - Interna- 
iionaU HoUzeiiung 253. - Oesierrei- 
cMsche la^idw. Markizeitung^ 1038. 

Avena fatua, p. 1169, p. 1170. - A. hy- 
brida.p. X170. -A.sativa, see Oats. 

Azoiobacter : Investigations re, p, 432. 

BABASStr {Attalea speciosa ; Orbi- 
gnia Mariiana) in Btazh, 226, 
755» 850, 1020. 


“Bacaba"' (Oenocarpusdistichus), 755, 

Bacteriology {Agricultural) : see Soil 

Science. 

Balata {Mimusops hideniafa)^ 226. 

Balloia nigra, p. 1100, p, 1117. 
Balsa (Ochfoma Lagopus), 603. 

Bamboo : as paper-making mate- 
rial, 636. 

Bamhusa nana, Bamhusa tulda : from 
Mauritius, used in paper-making, 
636. 

Banana : Cultivation, 595- - Encour- 
agement of cultivation in Marti- 
nique, 658. - Stalks used in manu- 
facture of furfural, 108. 

“ Bara-bara '' {Diospyros guainensis)^ 

635- 

Baramalli ” {Tahebuia sp.?) British 
Guiana wood used in paper-mak- 
hig, 635. 

** Barbasco ” ; Peruvian plant fur- 
nishing insecticide powders for 
large scale application, 820. 

Barley : Impixrities in seeds from 
various countries, p, 1138. - Phos- 
phoric acid content, p. 937. - 
Influence of nitrifying bacteria 
on growth of b., p, 431. - Cultiva- 
tion of b., by spaced row and hoe- 
ing system, 616. - Experiments 
with fallow, 619. - Cultivation in 
Holland, p. 386. - Cultivation in 
Roumania, p, 346. - Hygienic 
conditions in Belgium, 90. 
Baxdy reed '' : in paper-makiiig, 
636. 

Baskets of alfa fibre, 912. 

Beans : Presence of substances si- 
milar to Insulin in B., 573. - Cul- 
tivation in Holland, p, 386- - 
in Roumania, p. 681, p. 683 - 
Hygienic conditions of B. in Bel- 
gium, p, 92. 

Beech ; Amount of air-diied leaf- 
fall, and composition of leaf-lit- 
ter, p, 407, p. 408. — Beech-mast : 
poisonous to horses, p, 336. 

Beetroot : see, Sugar Beet. 



Belgian Congo ; filbert National Park, 
50S. - livestock diseases, p. 64, - 
Tropical Graminae hamiftil to 
pastures and stock in B. C., 54. 
Beigiimi : Excusing of Certificates of 
origin for Snperpliospiiates of B. 
and Luxemburg Imported into Pran- 
ce, 884. -- Pbytopatliological pro- 
blem in B., p, 88. - Agricultural 
education in B., 156. ~ Mechanical 
Laboratory of Solbosch Univer- 
sity, Brussels, S97. - Activities of 
Belgian Feasants’ Union, 942. - 
International Federation of Avicul- 
ture, 694. — Congresses and Confe-' 
euces : Franco- Belgian Conference 
of Small Holders, 1924., 473. - 
International Congress on Technic- 
al Instmctioii, Charleroi, 1925, 198.-- 
Intemational Confrence on Trop- 
ical rubber and allied industries, 

1924, 193. - II International Con- 
ference for Unification of formula 
for heroic remedies, 1925, 952. - 
Maritime and Colonial Congress, 

1925, 959- 'Exhibitions : of Farm 
Machines and products and Grand 
Agricultural Week, Brussels, 1925, 
215. - Grand International Poul- 
try Exhibition, Brussels, 1925, 
208. - Fair : International Poultry 
F., Brussels 1925, 982. 

Bethambra {Phytolacca dioica), as 
fodder, 84 1. 

Bent grass (Agrostis vulgaris) : ma- 
nuring of, 578. 

Birch : composition of leaf-ash, p. 

407. 

Bison: protection of European b. in 
Sweden, 249. 

Bleekrodea tonkinensis, 316. 

Bibliography : ancient Anglo-Saxon 
manuscripts on Botany, 514. ~ 
American B. of Natural Sciences, 
1024, B. of Soil Science : Bio- 
logy of the Soil, p. 164, p. 450, 
P' 757 ‘ - Chemistry of the Soil, 
P- '^bs, p. 449, p, 756. — General : 


p, 164, p. 448, p. 755, p. 1087. 
— Regional p. 165, ^.353, p. 758, 
p. loBg. — Soil Nomenclature, Classi- 
ncation and Mapping, p. 165, 
P- 451, F* 758» P‘ 1089. - Soil 
Physics, p. 165, p.a 448, p. 775, 
p, 10S7. - Soil and Vegetation, 
p. 165, p. 451, p. 757, p, 1089. 

Bifora sp., p. 1138. 

Biographies : on Pomology and Poni- 
olgists, 1037. - A proposed Biogra- 
phical Entomological Dictionary, 

251- 

Bird-lime : Control of trade on the 
Ivory Coast, 886. 

Birds : Insectivorous b., protected in 
Spain, 394. - B. as agents for the 
spread of lamziekte ”, p. 59. - 
International Congress for the study 
and protection of b., Luxemburg, 
Apr. 1925, 464. 

Bolivia : International Manufactures 
Fair, La Paz, August 1925, 983. 

Bonjeania recta : p, 1153, P- 1154. 

Book-keeping : Monograph of agri- 
cultural costing in Rumania, 766. 

- Enquiry as to results obtained by 
Farm accountancy, p. 789. - Cour- 
ses in A. B. k. at Brugg, Aargau, 

Bossu ” (Maricaria saccifera), Bra- 
zilian Oil-Palm, 755. 

Botanic gardens and seed exchange : 
b75- 

“ Boulbenes ”, p. 1071. 

Bouteloua ; Experiments on B. to 
determine plant production as a 
measure of environment, 564. 

B'rassica campestris , p. ii6g, p. xi 70, 
p. 1171. - B, elongata, p, riox. 
— B. nigra, p. 1164, p. 1168. 

Brazil : Agricultural development, 2 
226; in 1924, ioii.-Offi.cial data 
on agricultural development, 743. 

- Agricultural problems, 496. - 
Report on progress in Brazilian 
agriculture, 756. - Government 
agricultural Service, 944. - Pro- 



17 


-paganda by Co-operative research 
898. - Agrictilttiral expeTiments and 
mstniction in 1924, 898. - Govem- 
ment seeds service, 943. ~ Yield of 
seed farm, Sao Simao, from 1920 to 
1922, 444, - Dictionary of Valuable 
plants of B., 1021, - Experimental 
cultivation of Wheat in Rio Grande 
do Sul, 410. - Varieties of Maize 
cultivated in Sao Paulo, 304. - 
Codec : New ^picking process, 234. 

- Reduction of price of C. for 
Home consumption, 14 1. - Ex- 
port Trade, 757. - Cotton-growing, 
309» 497* ■* Cotton service, 943. - 
Experimental Stations for c. grow- 
ing in the State of Sergipe, 411.- 
'Standardisation of C., 506. - Cu- 
raua new Brazilian textile fibre 
'plant, 233. - “ Babassu and by- 
products industry, 226, 755, 850, 
1020. ~ Oil palms, 755. - New^ Agri- 
■cultural and zootecknical Services, 
445. - Meat export trade, 757. ~ 
Sericulturai Station at Baxbacena, 
898. - Hy'gienic organisation, 758. - 
.Anti-malaria Campaign, 507. - 
Inquiry re increase of prices in 
B., 759. - Lmm : re permanent 
production of Brazilian cofiee, 386. 

- re Sericulture, 3S7. - Exemption 

from Customs 'Duties for certain 
Foodstuffs, 142. - 'Agricultural In- 
simction and Experiments : New 
Experimental Stations, 157. - Ex- 
perimental Station for Cacao, 670. 
~ Congresses : National Congress 
"Oil products yielding Oil, Fat and 
Resins, 467. - Oil congress, Sao 
Paulo, 960. - Municipalities’ Con- 
gress of Rio de Janeiro, 202. - 
Report of municipalities’ Congress 
of li’Imas Geraes, June 1923, 468. — 
Exhibitions : Pernambuco municipal 
General Exhib. 1924, 216. - 

Agricultural and Pastoral Exhib, at 
Jaguarao, Rio Grande do Sul, 
Nov, 1924, 217. “■ Milk and deriva- 


tives Exhib., Sao Paulo, oct, 1925, 
994. - Agricultufal periodimis : 

Ceres, 1041. 

Brazil nuts {Bertholletia excelsa), 226. 

Breadfruit : varieties of seedless b. 
of the Pacific Archipelagoes, 78. 

Breeding : See Genetics. 

British East Africa : Experimental 
Agricultural Work in Tanganyika 
Territory, 424. - Cofiee planting 
in T, T. 854. - Tea Enterprise in 
Kenya Colony, 746. - Reafioresta- 
tion in T. T., 600. - Costus afar 
and Amo mum Granum-Faradisi 
from Uganda in paper-making, 636. 

British Guiana : Kartabo Laboratory 
of Tropical Biology, 929. 

British Honduras : “ Balsa ” Wood., 
[O chroma Lagopus), 630. 

British India : Agricultural Experi- 
ment Institute, Indore, 423. - 
Soil Sur^rey of Bialah Area, 753. 
-Liming of Assam soils, 4. - Cul- 
tivation of improved varieties of 
crops, 1015. - Technological Re- 
search Laboratory of Indian Cen- 
tral Cotton Committee, 930. - 

Cotton growing in Madras, 849. - 
Indigo cultivated in North Bihar 
586. - Sugar Cane selection. North 
Bihar, 69. - Cymhopogon coesius, 593. 

- Aerial map of Forests of Irra- 
waddy Delta, 243. - Re-afforesta- 
tion in Burma, 599. - Burma Oak 
and Chestnut Tans, 604. - Milk 
Industry, p. 78 1 . 

British West Africa : Agriculture, 
1017. - Oii-Paim Industry, 1017. 

- Ivory Coast, Control of Cotton, 
rubber, rice, kola and bird-lime, 
886 . - Elephant grass from Sier- 
ra Leone for paper-making, 636* 

British West Indies : Report of Agri- 
cultural Dept, of St. Vincent for 
^^923* 449- - Impeffal College of 
Tropical Agriculture, Trinidad, 932. 

- Uba sugar cane in Jamaica, 
246. - Experinientai Sugar fac- 
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tory, Trmidad, 685. - Sugar Cane 
Bxperimetits at Ste Madeleine, Tri- 
nidad, 425.- Arrowroot refuse from 
St, Vincent in paper making, 636. 
Broad Beans : pkosphoric-acid con- 
tent p. 937, - CultiYation in Rou- 
mania, p. 681, p, 683 ; in Holland, 
3 ^^- 

Broccoli : Experiments in b. grow- 
ing at Gulval, Cornwall, 683. 
Bfomus arvensis, p. 1098 p. 1105, — 
B. madritensis, p. 1154. - B. rubens, 
p. 1154, — B. unioIoideSf p. 1168, 
p. 1169, p. 1170. 

Briinella vulgaris : p. 1105, p. 1115, 
p. iiiS, p. 1127, p. 1130, p. 1131. 
Buckwheat : Cultivation in Holland, 
p. 386. 

Buckwheat-rasli, p. 336. 

Bufialo : Protection of European b. 
(bison) at Stockbolm, 249. - Im- 
provement of milk production of 
cow ' water bufialo, 91? - 
production of water b., 92- 
Bufer-action, of Soil (Infiuence),^. 417. 
Buibilis, 564 (see Bouieloua). 
Bulgaria : Stock-breeding station at 
Ciiiiakovo, 899. ~ Stock-breeding 
Exhibition, Rasgrad, 995. 
Bttpkiimm protmctum, p. 1139- ■“ 
B. iemtissimuni, p. 1100, p. 1118. 

“ Burduf '' (pressed cheese in skins, 
from Roumanian sheeps’ milk), 
p- 975 - 

“ Biirity {Mauritia vinifera), 755. 
Butchery : Courses for butchers. An- 
gers, France, 4.20. 

Butter : Cause and prevention of 
disagreeable Savours in b., 362. 

- Co-operative sale in Belgium, 
942. ™ B. industry in Egypt, 366. 

- Control of manufacture and export 
of b. in Eat via, 148. - B, industry 
in Holland, p. 391. 

Cabbagk : As fodder for milch cows, 
341 - Hygienic conditions in Bel- 
gium, p. 92. 


Cacao : Experiments re fertilising, 
of C, trees, 565. ~ Habit of budded 
c*, 323. - Yield of budded C., 73, 
- Qualities in C,, desired by manu- 
facturers, 324. - C, in Brazil, 
loii. - Programme^ for Experi- 
mental Station for C. in Brazil, 
670. - C., plantations encouraged 
in Martinique, 658. 

Caesalpinia Sappan in tanning in- 
dustry, 315. - C. -sepiaria 76. 

Cake : Ground-nut C. as tobacco 
fertilizer, 321. -- '‘Babassu” oil- 
C., S50. - Tobacco-seed C., (ferti- 
lizer), 321. - Cotton C. as fodder, 
84. — Palm-oil C. in Stock feeding 
experiments, 8 69. - Influence of 
different oil C. on fat-content of 
milk, 93. - Importation in Hol- 
land, p. 398. 

Calhma vulgaris, p. 1078. 

Calcium : influence of light rays on 
c. content of a growing organism, 
331 - 

Calcium cyanamide : see Nitrogen- 
ous fertilisers. 

CaUpina Corvini, p. 1170. 

Calophyllum Inophyllmn, S52. 

Calofropis gigantea, 807. 

Calves : Feeding, 609, 

Calycanihtis, p. 333 -- C. praecox^. 
P- 332- 

Camelina dentata, p. 1169. 

Camphor : plantations in Hong Kong, 
1014. 

Canada : Vegetation and Forest co- 
ver map of C., 242. - Soil, moisture 
investigations, p. 413. - Reports 
on Illustration Stations for 1923, 
174. -• Agricultural Experimental, 
Stations, 172. - Phytopathological 
Eaboratories, 173. - Bominion Wa- 
terpower and Reclamation Service, 
947. - Impurities in Canadian 
Clover Seed, p. 1103, p. 1126. - 
Fruit-growing in British Columbia, 
^ 57 * -* 3^d World Poultry Congress 
and Exhibition, 1927, 199, 951. 
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Canadian National Exhibition, To- 
ronto, Aug, 1925, 1005. - Adop- 

tion of Metric Systeni, 760, 

Canarium oopalifemm, 852. - C. 
mg¥um, 852. 

Canary seed, {PJialaris canariensis ) : 
ainoiig weed seeds of rice from 
Argentine, p, 1170. - Among weed 
seeds of flax from Argentine, 
p, 1169. - CnltiTation in Holland, 
p. 386. 

Canna edtilis : Cnitivation in Hawai, 
S39. 

Cantimrellus cibaviuSj 634. 

Caracul : see Karakul. 

Caraway : see Camd. 

Carex sororia, p. 1168. 

« Camauba » {Copernicia cerifera ; 
Corypha cerifera), 755. 

Carbonic Acid Gas : useful against 
mould in sugar in storage, 903. 

Carrots : Cultivation of fodder c. 
in Holland, p, 386. - C. as impur- 
ities ill seeds, p. 1099, p. 1103, 
p. 1105, p. 1115, p. 1117, p. 1119, 
p. 1120. 

Carvi : As impurities among red clo- 
ver seed from Finland, p. iioo. 
Mssing from red clover seed from 
Canada, p. 1104. - Cultivation of 
C. in Holland, p. 386. 

Cashew Nut Oil {Anacardimn occi- 
deniale ) : Report on valuation tests 
made at Imperial Institute, Eon- 
don, no. 

Cassia apliylla, p, 1164, p, 1168. — 
C. mificidaia as green manure, 
807, 

Castanopsis iribuloides, 604, 

Castilioa elastic a, 316. 

Cattle : Classification of European 
breeds, 608. - Criteria for judging 
C. in Lower Austria, 991. - Com- 
petition for selection of black spot- 
ted Breton breed, 1001 . - Breeds in 
Roumania, p. 974. -- Importation 
into China of pure-bred North 
American C., 902. - Sex of long-, 


carried Calves, 89. - Silage-feed- 
ing investigations, 84. - Vine shoots 
as C. feed, 607. - Intemationai 
C. breeding congress, the Hague, 
Aug. 1923, 192. - Diseases : Caus- 
ed by deficiency' in feeding, p. 58. 

- Abortion, p. 69. - Udder iniiam- 
mation, p, 70. - See also : Buf- 
falo ~ Calves - Cows - Meat. 

Caucalis daucoides : p. 1170, 

“ Causses p, 1071. 

CecYOpis Juranyaua, 635. 

Celery : Hygienic conditions in Bel- 
gium, p, 92. 

Ceitis : Use of leaves of C. in 
hot-bed for germination of oil- 
paim nuts, 922. 

Cenckms iribidoides, p. 1103. 

Cent a lire a Cyanus, p. 1175. - C. ma- 
riiima, p. 1154. - C. melitensis, 
p. 1168. - C, micmnthos, p. iioi, 
p. II 18. — C. paniculata, p. 1153, 
p. 1154. - C. pannonica, p. iioi. - 
C. scabiosa, p. 1098, p. 1099. — C. 
solsiiiialis, p, iioi,p. 11^^, p, 1152, 

Cemtocarpus arenosus, p, 162, 

Cereals : power of germination 

p. 1176, “ “Integral'' (Rebello) 
method of cultivation of c., 71 1. 

- Spaced-row and hoeing system 
of cultivation of c., 616. — Culti- 
vation and trade in Roumania, 
P- 33S, p- 1104. - In Holland, 
p. 386. - Experiments in Nebra- 
ska, 673. - Artificial drying of C., 
by hot air, 104. -- Congress of 
Wheat Growers of N. Africa, Al« 
giers, 1925, 718. 

Cennihe, p. 333. 

Ceylon : Rice cultivation, 45, - New 
Cliemicai Laboratory at Perade- 
931. - Tea planting, 855 » - 

, Varieties of coconuts in C., 49, 

Chamber of Agriculture’ in Luxem- 
burg, 403. - In Roumania, 892. 

Cheese : Mammary Microfiora in re- 
lation to C. mak±Qg, p. 65. - Ron- 
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manian C., p. 975. - C, control in 
Demnark, 363. - C., industry in 
Eg37pt, 366. — C. industiy' in 
Holland, p. 391. - Regulations for 
control and marking of C, in Hol- 
land, 662. ~ Nedevlmidsch Week- 
Mad z'oor siiivelbereidhig eu Han- 
del, 1045. - See also : l^'Iilk-products. 

Oieniistry : 5tli International Chem- 
ical Conference, Copenhagen, June- 
Jiiiy, 1Q24, 457. - International 
Congress of Pure and Applied C., 
Bucharest, June 1925, 954. - In- 
dustrial week of Experts engag- 
ed in Chemical Industries, Turin, 
June 1925,-973. - General Assem- 
bty of German Chemical Societies 
of Food Industries, 958. 

Chenopodium album, p. 1104, p. 1108, 
p. mo, p. 1115, p. 1117, p. 1126, 
p, 1129, p. 1136, p, ii'js. - C. afn- 
brosioides, p. 1167, p. 1168. - 
C, }iircimi-m, p. 1164, p. 1167, 
p. 1169. — C. hyhfidtini, p. 1100, 
p. 1 1 17. ~ C. leptophylhmii p. 1103. 

- C. murale, p. 1164, F- P- ^^^ 9 - 

Cheirantkus annuus. : ionolysis, p, 13. 

Cherry : Pollination, 77. - Hygienic 

conditions in Belgium, p, 93. 

Chestnut : tannin value of C., 604, 

- Hygienic conditions in Belgium, 
p. 94 - 

Chick-peas : Cultivation in Rouma- 
nia, p, 693. 

Chicory : Cultivation in Holland, 
p, 386. - Seeds of c., as impur- 
ities in seeds, p. 1100, p. 1104, 
p. 1115, p, 1117, p, 1129. 

Chile : Nitrate industry, p, 942. -* 
Exportation of Nitrate, 561. - 
Nitrate costs in C., 1022. - Regu- 
lations for Sales of Nitrate, S81. - 
Provisions regulating sale of Fer- 
tilisers in C., '388. - Regulations 
for Advances of Seeds, ' 882, - 
Production of vegetable oife in 
C., ‘60. - Poiuological Exhibition, 
Santiago, March 1925, 996. 


China : Ling Nan Agricultural Col- 
lege, Canton, 900, - College of Agri- 
culture and Forestry, University 
of Nanking, 901. ~ Agriculturai 
Education at Peking Univefsity, 
902. ~ Camphor plantation near 
Hong Kong, 1014. - Periodicals : 
China Chemists' and Druggists' Re- 
view, 525. 

Chloropicrin : gaseous insecticide, 820. 
Chowrah ” (red earth), p. 728. 

Chrysanthemum cineranaefolium, 820. 
- C, cofonavmm, p. 1139. - C. ino- 
dorum, p. 1098, p. 1105, p. 1115, 

Chyysopsyche impcirilis : Silk-produc- 
ing Lepidopterous in French Guinea, 
100, 

Cider : C. industrj^ 105. - C. in France, 
106. - C. apples, 858. 

Cinematograph : for agricultural use 
in France, 397. - In Italy, 936. -- 
Vine-growing and the C., 518. - 
C. in instruction on poultr^^-keep- 
ing, 510. 

Cinnamon : oil from Seychelles, 593. 

Cirsium arvense, p. 1104, p. 1125, 
p, 1129. - C. lanceolatum, p,ii 6 ^, 
p. 1168. — C. palustre, p. iioo. 

Citrus Fruits : cultivation of c. f. in 
CaHfomia, 594. - Grafting and 
selection, 38. - Lemons, 35, 294, 
658. - Overseas transport, 114. - 
Propagation and cultivation of 
C. f. in Egypt, 76. “-Use of Ethylene 
in colouring of c. f. 116. 

Clover : Utilization of solar energy, 
563. - Phosphoric-acid content, p. 
937* Country of origin of C. 
seeds, p. 1095. - InEuence of ori- 
gin on crop value of C. seed, 52. - 
Determination of characteristics 
of Southern seeds of C., p. 1141, - 
Austrian legislation re trade in 
■ C. seeds, 380. - C. seeds as im- 
purities found in lucerne seed from 
Hungary, p. 1117. Cultivation 
in Roumania, p. , 681. - Cost of 
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production, 623. - Hygienic con- 
ditions In Belgium, p, 92. 

Cobalt : presence in arable land, 
p. 1056. 

Cocci : Mammary c,, p, 84. 

Coconut palm : Selection with re- 
ference to Fruit production, 851.- 
Varieties, in Ceylon, 59. - In Indo- 
China, 314. - Copra-industry in 
the PMlippiaes, 109. - Kncourage- 
ment of c. p*? cultivation in Mar- 
tinique, 658. ~ Copra from Bahia, 
850. 

Coefficient : '' PiiT’siological coeffi- 

cient teclinical coefficient '' c. 
of utilization of solar energy 
563. “ Vesicular c., ’’ p. 412. 

Coenostaegia sp., Silk-producing Le- 
pidopterous (Liparidae family) in 
French Guinea, 100. 

Cofiee : New picking process, 234. 
- Cultivation in Brazil, loii. - 
In Parana, 1013--- Permanent pro- 
tection of C., in Brazil 386. - 
Exportation from Brazil, 757. - 
Reduction of price of C. destined 
for home consumption in Brazil, 
141. ~ C. plantations encouraged 
in Martinique, 65 8. - Experiments 
in Tanganjrika Territory, 424. - 
Plantations in Tanganyika Ter- 
ritory, 854. 

Cold Storage : Toss in weight of Stor- 
ed apples, 118. - C. S. for Table 
Grapes, 119. - C. S. in Bnology, 
629, - Effect of C. S. on Egg ger- 
mination, 97. -- Progress in France 
in refrigerating industry applied 
to food preservation, 1000. - Heat 
technique in Solbosch University 
Mechanical Laboratory, Brussels, 
897. - Italian Competition for 
Manufacture of 'Agricultural Refrig- 
erators, 489. “ Organisation ■ of 
C. S. in Russia, 190. 

Colloids : Soil c., their action on 
Lime and 'Bicarbonate of Lime, 
'427. - Investigations on Alkali 


Soil and Colloidal Phenomena, 
p, 139. - Maxinmni Water-retain- 
ing capacity of Colloidal Sods, 
p. 412. - Electrical Charge of Clay 
Colloids, p. 416 ~ Action ot 

colloidal Sulphur on Germination 
of Potato tubers, 568. - National 
Institute for C. Research in U. S. 
A., 179. - KoUoid Zeiischrifi, 774. 

Colombia : Committee on Social Wel- 
fare and Agriculture in C., 17S. - 
Activities of z\.gticuitural Asso- 
ciation of C., 696. 

Colojiization in Algeria, 656. - Inter- 
nal c., in Italy, 764. 

Colorimetry : instniction in c. at the 
National Bureaa^ of Standards in 
Washington, 164. 

Combustibles : Obtained from ba- 
bassu ” coconut, 850. - National 
Bureau of Combustible ’ liquids, 
(France), 701. - General Chart of 
the occurrence of Petroleum in 
Germany, 410. ~ Technical School 
for Study of Petroleum, Strasburg, 
678. - First World Energy Con- 
ference, London, June- July 1924, 
459. - Wood Charcoal Congress, 
Blois, April 1925, 967. — First 
International Exhibition of Gas 
and Water Industries, Padua, June 
1925, 988. 

Competitions : International : France : 
Rose Show, BagateEe (Eois de Bou- 
logne), 1925-1926, 484, - Italy: 
Viticultural Machinery, B arietta, 
977. - National : Argentine : for 
Dairy cows, Buenos Aires, April 
733 * “ Austria: Criteria for 
judging Cattle, 991. - Brmil: Re- 
gional seed c., 478 - Denmark: Fish- 
ing industries, 413. - France: for ■ 
the finest ear of wheat, Bordeaux, 
Oct. 1925, 997. - For selection of 
black spotted Breton breed, ' iioo. 
- Autocars and ■ gas-generators. 
Sept. 1925* 739. - General Agri- 
cultural Show, Paris, March 1925., 



487* "■ Iceland ; B'isliing industries, 
413. - Italy : competition in agri- 
cixlttire, 690. Soil improvement 
in S. Italy and Insular possessions 
706. - For the largest ear of ■\¥lieat, 
427. - Stock c., at Milan Fair, 
April 1925, 223. - Manufacture of 
Agricultural Refrigerators, 489. - 
For Smaller agricultural industries 
of Italy, 740, “ Spain : Zootechiiical 
c., Madrid, May 1926, 480. -- Zoo- 
technical c., Xeres de la Frontera, 
Apth, 1925, 481. ^ Ttmis : Olive- 
pruning and grafting, 921. 

Conferences : International : Belgium : 
2nd I. C. for unification of formula 
for heroic remedies, Brussels, Sept. 
1925, 952. — Brazil : I. cotton C., 
Rio de Janeiro 1922, 309. - Great 
Britain : ImxDerial Entomological, 
Eondoii, Jime 1926, 968. -- Hawai : 
Sugar Planters and Manufacturers, 
Honolulu, July-Aug. 1924, 195. ~ 
Pan-Pacific Food Conservation C., 
Honolulu, 1924, 196, 461. -Peru: 
Pan-American C. on Standardiza- 
tion, lyinia, Dec. 1924, Poland: 
ist I. C. of Sugar-beet growers, 
Warsaw, June 1925, 955*- Nation- 
al : Italy : Horticultural c. of 
Royal Tuscan Society of Horticul- 
ture, Florence, 1925, 222. - Spain : 
Oil conference, Madrid, Nov. 1924, 
471. - 7th International Congress 
of Olive-growers, vSeville, 1924, 
19 1. - United States : Annual meet- 
ing of Metric Association, Wasliing- 
ton, Dec. 1924, 204. - National C. 
on utilization of Forest products., 
Washington, Dec. 1924, 205. 

Congresses : International : Argentine: 
of Social Economy, Buenos Aires, 
1924, 712. - Belgium : on Tropical 
Rubber products, and allied Indus- 
tries, Brussels, April, 1924, 193 - 
On Technical Instruction, Charleroi, 
April 1925, 198. - Canada: World 
Poultry C, 1927, ' 199, 951, - 


Czechoslovakia : for scientific or- 
ganization of Dabour, Prague, July 
1924, 460. - Denmark : 5tli I. 
Chemical Conference, Copeniiageii, 
June 1924, 457. - France : Tech- 
nical Press C., Paris," Sept. 1925, 
953. - Franco-Belgiaii Conference of 
Smah-PIolders, EiUe, Sept. 1924, 
473. - Timber, Dyons, Sept. 1925, 
713. -vSilk, Paris, June 1925, 956.- 
I. Dairy C., Paris, 1925, 197, 950. 
Great Britain : First I. Seed Trade 
C., Eondon, 1924, 458. - Federation 
of Professional Horticulturists, Don- 
don, 1924, 456. - World Energy C., 
London, June 1924, 459. - Holland : 
Cattle Breeding C., the Hague, 
Aug. 1923, 192. - Italy : Soil 

Science C. (International Insti- 
tute of Agriculture), p, 455. - 
Organisation of ist I. C. on, Soil 
Science, p, logi, - World's Forestry 
C., Rome, May 1926, 463. - 1 . 
Road C., Milan, Sept. 1926, 714, - 
Lupcemhurg : Iiit. C. for Study and 
Protection of Birds, April 1925, 
464. — Poland : of Agriculture, War- 
saw, June 1925, 200, 462, 71 1, “ 
Portugal : of vScience, Coimbra, June 
jt925, 954. Roumania : of Pure 
and applied Chemistry, Bucha- 
rest, June 1925, 954. - Spain : 
of Olive-growers, Seville, Dec« 

1924, 191, 454- ~ vSecond World 
Poultry Congress (Report). 957. 
- Switzeriand : of Goat Keexung, 
PTiburg, vSex:>t. 1925, 465. - Umtcd 
States : 5tii Iiit. C, of Soil Science, 
p. 458, - Int. Dairy C., Oct, 
3:923, 45. - National : Algeria : 
of Wheat growers, Algiers, Jan. 

1925, 718. - Argentine : Cotton C., 
Corrientes, %Se|)t. 1924, 732, - 
Belgium : Maritime and Colonial, 
Ostend, Aug. X925, 959. - Bra- 
zil : of Municipalities of State of 
Minas Geraes, ' 468. - Of State of 
Rio de Janeiro, 202. - On Fro- 
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ducts yielding Oil, Fats and Resin, 
467. - Oil, Sao Paulo, 960. - Canada', 
Fox C., Montreal, June 1925, 961. 

- France : of the “ Association 
frangaise pour I’avancemeiit des 
Sciences 'V Grenoble, July 1925, 
717. - Agricultural, Rouen, May 
■I 92 5, 966. - sth Annual Meeting 
of the Comptoir fran^ais de 
Tazote Paris, June 1925, 965. 

- Pomologisal C., Angers, Sept. 

1924, 472. - Of Table Grapes, Agen, 
Aug. 1925, 964. — Wood Charcoal 
C., Blois, April 1925, 967. ~ Milling 
Industry, Paris, Oct. 1924, 206. - 
Of Fishery and Sea industries, 
Bordeaux and Arcachon, Sept. 

1925, 963. - On Colonial Customs, 
Marseilles, June 1925, 716. - Na- 
tional Week for Exportation of 
Agricultural Products, 962. - Ger- 
many : “ Agricultural Week ’’ of 
the Deutsche Dandwirtschafts-Ge- 
sellschaft, Berlin, P'eb. 1925, 466. 

- German Colonial C., Berlin, 
Sept. 1924, 201. - General Assem- 
bly of German Chemical Societies 
-of Food Industries, Munster, May 
1925, 958. - Italy : Italian Associa- 
tion for progress of Science, Pavia, 
May 1925, 474, 726. - Agricultural 
Research, Rome, Apr. 1925, 721. - 
National Band Improvement, Na- 
ples, Sept. 1925, 971. - Of To- 
bacco growers, Bologna, May 1925, 
976. “ Of Olive growers, Bari, 
Oct, 1925, 969, - “ Convegno del 
Pesco ’b Canale d'Alba, Cuneo, 
July 1925, 972. - Forestry, Rome, 
May 1925, 720. - At Campobasso, 
Sept. 1925, 474, 970. - Viticulture 
■and Wine-Making C., Casale Mon- 
ferrato. Sept. 1924, 207. - On 
Vines and Wine (Italy), Trento, 
June 1924, 974. - Italian Wine 
Day, Milan, April 24th 1925, ’723. 

- Italian Wine-makers Day, Mi- 
lan, Aprh 22iid 1925, 724, - Ita- 


lian Wine Conference, Milan, April 
1925, 725. - Of Sugar and Alcohol 
Industries, Ferrara, May 1925, 975. 
“■ Industrial Week of experts en- 
gaged in Chemical Industries, Turin . 
Jmie 1925, 973. - Of Travelling 
Professorships of Agriculture, Rome, 
April 1924, 719. - Celebration of 
25th Aimiversary of the Travelling 
Professorship of Agriculture, Syra- 
cuse, April 1925, 722. ~ Mexico : 
C. of Stock Breeding and Veterin- 
ary Hygiene, Nov. 1924, 727. ~ 
Spain : 5th Nat. Irrigation C., 
Barcelona, May 1925, 469. -- Of 
Vine Growers, Valentia, Nov. 1924, 
470. - Oil Conference, Madrid, Nov. 
1924, 471. - United States : 56th 
Convention of Farmers and Fruit 
growers, Sta. Ana, California, Dec. 
1923, 203. 

Conium maciilatum^ p. 1100, p. 1118. 

Conventions : see Congresses. 

Convolvulus arvensis, p. 1106, p. 1119, 
p, 1138, p, 1169. 

** Coolibah [Eucalyptus miorotheca)». 

602. 

Copernicia cerifera, 755. 

Copra : from babassu '' and from 
coconut, 850. 

Coriander [Coriandrum sativum) : as 

impurity in Barley seed, p. 1138. 

CoYonilla scorpioides, p, 1104, p. 114.2 
to p, 1155. - C. varia, p. iioo, 
p, 1117. 

Corylus Avellana, p. 404. 

Coryphe cerifera, 755. 

Costa Rica : Fruit Wines, 650. 

Costus afer in paper making, 636. 

Cotton : Research in relation to C. 
Cultivation, 310. - Rain grown C., 
580. - Effect of irrigation on C,, 
846. - Disinfection of C., seed 
with Carbon Disulphide, 302. - 
Improvement of Queensland C, 
seed, 845. - Inheritance of Petal 
spot in «Pinia» C., 39. - Spacing 
of C. crops, 880. - Manuring for 



— 24 — 


C. pfoductioia, 31 1. - Community 
C. production, 498. - Brazilian 
Govemment C. service, 943 * “ 
Brazilian C. standards, 506. - 

Fiirfiiral maiitifactiired from C. 
seed bulbs, 108. -- C. in paper- 
makirig, 636. - C. in various ■ coun- 
tries : Anglo-Egyptiam Sudw : de- 
velopment of C. growing, 745. ~ 
Climate in relation to C. growing, 
847. - C. grading, 844. - Arge%’‘ 
Una : measures against C. parasites, 
140. - Brazil, 309 ; in various 
states of B., 497. - Experimental 
station for C. cultivation in State 
of Sergipe, 411. - British Empire', 
production, 842. - Empire C. grow- 
ing corporation, 183. - British In- 
dia : Experimental Institute at 
Indore (Central India), 423, - 
Indian Central C. Committee's Tecb.- 
nological Research laboratory, 930. 

- C. growing in Madras, 849. - 
Egypt : perennial method of C, 
cultivation, 848. - Effect of Clima- 
te on c. growing, 847. - Eritrea, 581. 

- Ivory Coast : Control of C. trade, 

886. - Martinique : Encouragement 
of C. cultivation, 658. - Nyasaland, 
1016. “ Paraguay: C. seed, 663. - 
Peru, 56. - Queensland, 582, 

845. - C, grading, 844. - Tanganyika 
Territory : Experiments in C. cul- 
tivation, 424. - Union of S, A. : 
grading, 844- - United States': 
Pima and Upland C. in Arizona, 
312, 

Cover crops : see Fertilisers, Organic. 

Cows' : Classification of European 
breeds for milk-production, 608. 
“ Calculating average production 
of a dairy herd, 872. - Milk-pro- 
duction and draught-efficiency, 874. 
Quantity and composition of milk 
in relation to milkiag intervals, 
863. Feeding experiments with 
dairy c., 873. - Efiect of season on 
milk ' and 'fat production ; of ' Jer- 


sey C., 864. - Influence of differ-' 
ent oil-cakes on fat- content of 
millr, 93- - ‘‘ Babassii flour in 
dairy c. feeding, 1020. - Effect 
of cane molasses on the digestib- 
ility of a complete ration for dairy C. 
866. - Yeast as supplementary food 
for dairy C., 867. - Influence of 
diet of c., on the anti-scorbutic 
potency of milk, 94. - Production 
of C, milk with antirachitic pro- 
perties, 95. ~ Mammary micro- 
flora, p. 65. - Enquiry re testing, 
of Dairy C., p. 485, p, 781. - En- 
quiry re accuracy of results obtain- 
ed by milk record associations, 
871. - See also: Cattle, Milk, hlil- 
king. 

Cratozylon pnmifolium, 852. 

Crepis seiosa, p. iioi. -• C. tectonmi,. 
p, 1098, p. 1099. 

Cropping systems : see Agricultural^ 
Methods and Land Reclamation. 

Crotalaria juncea, 842. 

Crystallisation, p, 1, p. 651. 

Cr y stations, p, 4. 

(Crystals : propagation of C. in a su- 
per-saturated solution, p, 651. 

Cuba : mosaic " of sugar Cane, 678. 

- National Association of Horti- 
culture in C., 700. - Internation- 
al Sample Fair, Havana, Dec.* 

1925, 979. 

“Cube" (see ** Batbasco 820. 

Cucubalus Vaccaria, p. 335. 

Cucurbita maxima, C. Pepo ; ioiioly- 
sis, p. 13. 

Cuphed petrolata, p, 11,03. 

Cutaua ” (Brazilian Broiiieliacea 

with textile fibre), 233. 

Currant : Flygienic conditions in Bel- 
gium, p, 94, 

“ Curua " (Attalea spectabilis), 755. 

Cusmta arvensis, p,' xiox, p. 1115, 
p, II iS, ii7|. - C. chilensis^. 
' p. 1164, p. 13:65, p, 1167, 1168. 

- C. racemosa, p, 1x64, P- 1165- 

p, 1167, ,1168, p, 1175.'- C. Tn-- 
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folii, p. 1115, p 1117, p, 1167, 
p, 1168. - See : Bodder, 

Cyanide ; Fixation of Nitrogen as 
C., 14. 

Cymbopogon coesius, C. giganteum, 
593 * 

Cyprus : Essence of Tkyme oil, 593. 

Czechoslovakia : Note on agricnlttire, 
750. - Synoptic Agropedological 
Map of C., p. 440, - Agronomical 
examination of soil in Welwam 
district of C., p. 750. Moravian 
Soils, p. 742. - Hydrogen-Peroxide 
Catalase of Marsh Soils, p. 105. - 
Nitrogen fixation in C., 771. - 
Impurities in red clover from C,, 
p. 1129. - Improvement in pa- 
sture lands, 1019. - Beet crop in 
1924, 853, - Beetroot soils in Bo- 
hemia, p, 1083. - Comparative 
yields of Beets in C., 588. - Horse- 
Breeding, 949. - Electrification of 
country districts, 250. - Agricul- 
tural Instruction, 438. - Agricul- 
tural Academy, 439. - Interna- 
tional Congress of Scientific Or- 
ganization of Eabour, Prague, July 
1924, 460. - School of Agricul- 
« ture of Tetschen-Iviebwerd, 938. - 
Instruction for milk Testers at 
Znaim, 940. - Agricultural Museum, 
939. - Agricultural Exhibition, Pra- 
gue, May 1925, 1008. 

DACTYLIS GLOMBRATd.p. IIO5. 

Dahomey : see French West Africa. 

Dairy Cows : Enquiry on d. c. 
testing, p. 485, p. 781. - Enquiry 
re accuracy of Milk Record Asso- 
ciation results, 87 X. 

Danthonia spioata^ p. 1103. 

Batura Stramonium^ p. 1x69. 

Daucus Car Ota : p. 1099, p. 1103, 
p, 1105, p. III5, p. III7, p, 1X20, 

p. 1129, 1x75- 

Deccan Hemp ” {Hibiscus canna- 
binus), produced in .British Em- 
pire, 842. 


Decodon verticillatwn^ p, 1103. 

Delphinium spp., p. 1130. - D. 
solida, p. 1100 ; 820. 

** Dende ” {Elaeis guineensis), 755, 

850. 

Denmark : Botanic garden Copen- 
hagen, 412. - 5th International 
Chemical Conference, Copenhagen, 
June 1924, 457. - Impurities in 
dover seed from D., p, 1098, 
p. 1104. - Cheese Control Experi- 
ments, 363. - Fishing industries, 
competition, 413. 

Dervis elliptioa, as an insecticide, 
820. 

Deserts: Formation, p. 158. - Tem- 
perature of the surface of D., 
p. 731. - Chemical decomposition 
in Egyptian d., p, 733. - Animal 
Life, p. 728. 

Dessa earth : tobacco fertilisers, 321. 

Dictionary of valuable plants of 
Brazil, 1021. 

Digitaria spp., p, 1130. - D, sangui-- 
nalis, p, II 15, p. 1117, p. 1120, 
p. 1167 

Diospyros guainensis : See “ Bara- 
bara 635. 

Diplotropis spp., 635. 

Dipterocarpus alatus, D. Dyeri, D, 
Duperreanus, D. instdariSr D. 
tricatus, D. Jourdaini, D. obtusifo^ 
Hus, D, orfocarpifolius, D. punia- 
tus, D. tonkinensis, D, tuber culaius^ 
852. 

Diseases of Cattle : International 
agreements for control of epizootic 
d. of c., 71 1. - International bu- 
reau of epizootics (France), 177. - 
Internal secretary glands and im- 
munity, 605. - D. of c., due to 
defective nutrition, p, 58.— Epizoo- 
tic abortion, 343. - Solar erythema, 
(“ Hamra 344. - “ La.mziekte 
p. 58. - Golubatz Fly in Ruma- 
nia, 329. Paralysis of Chickens 
due to Coccidiosis 862. - Styf- 
dekte p. 63. - Avian tubercul- 
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•osis, 82. - Aiiiiaui veterinary" ser- 
vice, 704. Measures of control 
in Nyaslaiid, 146. - Legislation in 
Switzerland, 152. - American Para- 
sitological Society, 446. — Veterinary 
Hygiene Congress, Mexico, Novem. 
1924, 727. ~ Microbiological course, 
Pasteur Institute, Paris, 169. 

Distillation boiler, Losclinig system, 
353 - 

Distilleries: Home Brandy D., inLow- 
Aiistria, 353. - In Czeclio-Slo- 
vakia, 750. - Spanish regulations 
concerning Wines and Alcohol, 
653. - National Congress (Italy) 
of Sugar and Alcohol industries, 
Ferrara, May, 1925, 975. 

'' Bjamba Cotton ” {Terminalia ma~ 
croptem), 100. 

Dodder ; Bfect of dry heat on d., 
577 - Report of D, Committee, 
p. 1175. ” D. in tests of Argentine 
seeds, p. 1176. - See Cusmia. 

Domestic Economy (Agricultural) : 
Instruction in Belgium, 1 56. - 
League of Farmwomen’s Clubs, 
in Belgium, 942. - International 
Exhibition of modern improve- 
ments in town and coimtry domestic 
work, Laecken (Belgium), 477. 

Draco cephalum parviflorum, p. 1103* 

Drought and Soil erosion in South 
Africa, 709, 

Dry-farming : Soil evaporation, 563. 
- Integral “ inetiiocl of cereal 
cultivation as measure of drought 
control, 71 1. - Expeiinients in 
Apulia, 935. - Experiments in 

Spain, 349. 

Duck : artidcial infection of d. for 
experimental purposes with “ Lam- 
ziekte p. 39. 

Buivel Tree Planter 762. 

Dunes : Dune-sand for grape-grow- 
ing, p. 728, - Forestry value of D,, 
P> 744 - 

Dung : See organic fertilizers. 

Dutch East Indies : Tea planting 


765. - Artificial fertilizers for To- 
bacco crops, 6. - Iiiteriiatiotial 
Sample Fair, Bandoeng, Jiuie 1925, 
985. - Periodicals : Dc Indische 
CitUuren 529. 

Iff* 

ECHJNOSPERMVM LAPPULA, p, II37, 

p. 1140. 

Echium violaceum, p. 1170. 

Ecology : p^ 766. - Aim of agricul- 
tural e,, 823. “ Plant production 
•^as a measure of environment, 564. 

- Origin and geographical affinities 
of the Flora of California, 824. 

Ecuador : Agricultural and Stock- 
breeding Services, 697. 

Eggs : B. of tuberculous fowls in the 
transmission of avian tuberculosis, 
82. - Efiect of cold on germination, 
97. - Preservation of shelled e., 
367. - Co-operative sale of e., in 
Belgium, 942. - Exportation from 
Holland, p. 392, p. 399. 

Egypt : Soil formation, p. 1.59. - 
Chemical decomposition in de- 
serts of E., 733. - Cotton grow- 

ing hi relation to climate in E., 
847. - Perennial method of cotton 
cultivation m B., 848. - Propaga- 
tion and cultivation of citrus trees 
in E., 76. 

Eimeria avium, 862. 

Eleaeis guineensis, 755, 850. 
Electricity : Research re applications 
of E. to agriculture, 91 1. - Power 
from 'small streams for fatiiis, 879. 

- Electrification of country dis- 
tricts of France, loaS - of Czecho- 
slovakia, 250. - Electrical motors 
for agriculture, 711. - Til. conduct- 
ivity of extracts from soils and its 
use in detecting mfextility, p. 147, 

- Electrometric Titration for deter- 
mination of Soil relaction, p. 739 

- Electrodes' used in Soil moisture 
determinations, p. 411. - Elec- 
trical charge of clay colloids, p.416. 

- Influence of electric light on plant 
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growth, 566. - Atmospheric elec- 
tric cTirrents and plant growth 
S29. - Growing of Poles for elec 
trie transmission, 601. - Eucalyp 
his species for supply of Poles 
(as above), ^ 860. - Hydraulic po- 
wer in Bavaria, 504. -First World 
Energy Conference, Eondon, June 
1924, 459. - International Eshib- 
ition of White Coal ”, Greno- 
ble, May-Octr 1925, 485. 

Electrogenetic Eaboratot}^ at Belgi- 
rate, p. 10. 

Elephant grass ” [Pennisetmn pur- 
piireum), 636. 

Enology : Refrigerator plant in e., 
629. - E. in Russia, p. 17. -Span- 
ish regulations re e., 653. - In- 
tensive course in viticulture at 
Pamplona (Spain), 414. - Protec- 
tion of typical Italian Wines, 516. 

- Transformation of Royal Experi- 
mental Wine-making depots of 
Barletta, Velletri and Noto, 176. 

- Viticultural and Wine-making 
Congress, Casale Monferrato, Sept. 
1924, 207. - Congress on Vines and 
Wine, Trento, June 1925, 974. - 
Italian Wine Conference, Milan, 
April 1925, 725. - Italian Wine 
Day, 24th April 1925, 723. - Italian 
Wine-makers' Day, 22nd April 1925, 
724* 

Enquiries : on Stock breeding ser- 
vices and liigher instruction in 
vStock breeding, p, 788. - On -pte- 
vention of Anthrax infection of 
herds, p, 788.- Qn testing of dairy 
cows, p, 485, p. 781. - On results 
obtained by Farm accountancy, 
789. - On Eocust Control: in 
Cirenaica, p, 787.' - In Egypt, 
p. 484. - In Eritrea, p, 483. - In 
Italian Somaliland, p. 483. - In 
Tripoli, p. 788. - In' Hungary, 

p. 468. - On Olive Fly {Dams 
oleae) control in Turkey, p. 484. 

^Enterococcus, p. 71, ' 


Eosin : action of e., on organisms of 
plants and animals, p. 335. 

Epiphora beauhiniae, Silk produc- 
ing ' Eepidoptera in French Guinea^ 

100, 

Equines : Indices, p. 98S. - Ass, p. 
p. 982. - Horse, p, 59, p, 973, 
P - 982; 339, 340, 383. 393 . 711- - 
Mule, p. 982. See also : Stock Rais- 
ing. 

Eriobotrya hengalensis, 858. 

Eritrea: cotton growing, 58 1. 

Erysimum orientale, p. 1136, p. 1137. 

Erythema (solar): see ” Hamra ”, 344. 

Essences : see Perfume plants. 

Essences of fruits : extraction and 
concentration by means of refrig- 
erator plant, 629. 

Esthonia : Importation of live Cattle 
and Animal Products, 883. 

Eucalyptus : Qualities and uses of 
Eucalyptus Globulus (Blue Gum), 
80. - of Eucalyptus saligna (Sa- 
ligna Gum), 81. - Species of E., 
valuable for telegraph poles, 601. 

Eucalyptus .acervula, E. Boistoana, 
E. botryoides, E. corynocalyx, 860. 
- E. crebra, 601, 860, - E. eugenioi- 
des, E. gigantea, 860. - E, Glo- 
buhis, 80, 8 60. - gummi, E. he- 
miphloia^ E. laevopinea, E. longi- 
folia, E, Macarthuri, 860. - Buca- 
lypUis microtheca, 602. - E. Much 
leriana, 860. - E. paniculata, 601, 
850. - E, pilularis, 860. - E. sa- 
ligna, 81, 860. - E, sideropMoia, 
601. - E.' sideroxylon, 6or, 860. - 
E. vimdnalis, 860. 

Euchlaena mexicana, 835, 1026. 

Eugenia Jambolana, 76. 

Euphorbia maculata, p, 1103. -E. Pre- 
slii, p. 1103, p, 1120. 

Eupteris aquilina, p. 1077, 

Euterpe eduUs, 635. 

Exhibitions : International : Argen- 
tina : Eive stock show, Palermo 
(Buenos Aires), Sept. 1924, 729. - 
Hygiene, Art and Industry, Ro- 
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sario, i925“26* 97 ^* ~ Belgium ; 
Poultry, Brussels, Jan. 1925, 208. 

- Modern Improvements in Town 
and Country Domestic Work, Dae- 
ken, July 1925, 477. - Bolivia: 
Bit. Manufactures Fair, Da Paz, 
Aug. 1925, 983. ~ Canada ; World 
Poultry Congress and B-, 1927, i99- 

- Cuba ; Horticulture, Havana, 
Feb.-Marck 1925, 479. - France : 
Poultiy and Bee-keeping, Lyons, 
Jan. 1925, 210. - “ Societe des 
Aviculteurs du Kord ", Lille, Dec. i 

1925, 980. "White Coal "and 

Tourist Facilities, Grenoble, May- 
Oct. 1925, 485. - Great Britain : 
Int. Food, London, April 1925, 
488. - Imperial Bx., Wembley 

Park, London, Apr. -Oct. i 925 » 
220, 981. - Italy : Gas and Water 
Industries, Padua, June 1925, 988. 
- , Latvia : Int. Bx. and Fair, Biga, 
July ‘■Aug. 1925, 984. - New Zea- 
land : Int. and South Seas, Dune- 
din, Nov. 1925, 21 1. - United 

States: Scheme for Colonial Bx. at 
New York, 483. - Permanent Bx. 
of Int. Trade, New Orleans, 482. 

- Rubber and Tropical Products, 
Boston, 734. - Uruguay : Sheep 
Show, Montevideo, Feb. 1924, 21:3. 

- National : Argentina : Agricul- 
tural, Buenos Aires, Apr. 1925, 733. 

- Belgium : Farm machines and 
Products, Brussels, Feb. 1925, 2x5. 

- Brazil : Pernambuco Municipal, 
Oct. 1924, 216. - Agricultural and 
Pastoral, J aguarao, Rio Grande 
do Sul, 217. ■“ Agricultural Live 
Stock, 993.," Milk and its deriv- 
atives, Sao Paulo, Oct. 1925, 994. 

- Bulgaria : Stock breeding, Ras- 
grad, 1925, 1995. Canada: Can- 
adian Nat. Bx. Toronto, Aug.- 
Sept. 1925, 1005. “ Chile : Porno- 
logical, Santiago, Match 1925, 996. 

- Cuba : Stock breeding, Havana, 

1926, 736. - Poultry, Havana, Feb. 


1925, 737. - Czechoslovakia: Agfi-- 
cultural, Prague, May 1925, looS. 
France : Lower Rhine Horticultural,, 
Strasburg, June 1925, 999. - Agri- 
cultural Tracto,rs, Versailles, Sept.- 
Oct. 1925, 998. ““ Gm'many : Trav- 
elling Bx. of German Agricultural 
Society, Stuttgart, Jmie 1925, 990. 

- Sugar, Magdeburg, May-Jiuie, 
1925, 731. “ Transport, Munich, 
Jiine-Oct. 1925, 493. - Gold i^loast : 
Colonial Bx., March- Apr. 1925, 221. 

- Great Britain : Nat. Commerce, 

Liverpool, July 1925, 1004. 

Annual Sanitary Bx., Bdinburgh, 
July, 1925, 1003. - British Buipire 
Bx. Wembley, 1924, 220, 981. - 
Textile Macliinery, Manchester, Oc- 
tober 1925, X002. - Indo-China : 
French Indo-Chinese Fair, Hatioi, 
Nov.-Dee. 1924, 219. - Ireland : 
Flax, Lambeg, Belfast, Oct. 1:924, 
224. - Italy : Nat. Land-improve- 
ments, Naples, Aug. 1925, xoo6. - 
Of Pure and Applied Chemistry, 
Turin, 1925, 490. - P^orestry Con-’ 
gress and Bx, Campobasso, Sept. 
1925, 49 1 » 970. - Industry, Com- 
merce and Agriculture, Fiuiixe, Aug. 
1925, 492. - Persia : Agriculture, 
Teheran, Aug. 1925, 1007. Po- 
land : Horticulture, Lvoff, Sept,- 
Oct. 1925, 494. Switzerland : 

Agriculture, Berne, Sept. 1925, 
495. - Turkey : Bloating B)x:. on 
S.S. " Kara Deniz ", X925, 1009. 

■ - United States : Cliemical Iiid., 
.New York, Sept, 1925, 735. 
Uruguay : Agricultural Products, 

^ Montevideo, June 1924, 741. 
Bxplosivea : sub-soiling experiments, 
731 - 

Fairs : International : Belgium : Poiii-' 
try, Brussels, Sept. 1925, 982. - 
Cuba : Int. Sample F., .Havana,. 
Dec. 1925, 979. - Dutch East In-^ 
dies : Tnt. Sample F., Bandoeng,, 
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June 1925, 985. - Finland : Fin- 
iiisli F., Helsingfors, 989. - Fmn-^ 
ce : Int. and Colonial Sample F. 
Bordeaux, June 1925, 9S6. - Ger- 
many : Int. F. Frankfort, 1925, 
728. - IndQ-China : French Indo- 
Chinese F., Hanoi, Nov. -Dec. 1924, 
219. - Italy". Book Fair, Florence, 
June 1925, 987. - Latvia: Int. F. 
Riga, July- August 1925, 984. - 
Spain : Int. Sample F., Barcelona, 
1925, 209. — Switzerland : Colonial 
and Exotic products F., Eausanne, 
June-July, 1925, 212, 730. - Nat- 
ional : Argentina : Agricultural, Apr. 
i'925, 733. - Austria : Vienna 

F., 992. - Alpine Agricultural F., 
Innsbruck, Oct. 1924,- 214. - Fran- 
ce : Seeds F., Versailles, Jan. 1925, 
218. ~ Paris, Jan. 1925, 486. - 
Gastronomic F., Havre, Apr. 1925, 
1000. - Germany : Publicity F., 
Eeipzig, March 1925, 476. - Italy : 
Stock competitions at Milan F., 
apr. 1925, - Switzerland : Swiss 

Sample F., Bale, Apr. 1925, 225. 

Fallow : Experiments with f., 619. 

Fauna : South Australian, 513. - 
Canberra Museum for Study of 
Australian F., 684. - Protection of 
Antarctic F., 769. - Animal LHe 
in Deserts, p, 728- - For micro- , 
fauna of the Soil, see Soil Science. 

Federated Malay States : Work of 
Department of Agriculture, 184. - 
Rubber research, 426. - Singapore 
office of Epidemiology, 941. - 

Rice growing, 47. - Sisal Hemp 
Cultivation, 584. - Jelutong, 587. - 
Vetiver roots from Malay, 593. 

Fermentation : Chemie der Zelle und 
Gewebe, periodical dealing with f,, 
519. 

Fertilisa de Pion-Gan ’',435. 

Fertilizers : General : F. and Fertiliz- 
ing, 268. - F. tests with and 
without Ground Eimestone, 556. - 
Artfficial F., for tobacco crops, 6. - 


Experiments re F., in Olive cul- 
tivation, 912. - Pond Fertilizing, 
878, - Chemical F., in Austria 
since 'the War, 281. - Provisions re 
sale of F., in Chile, 388. - Repres- 
sion of fraud In F. industry, 
France, 654. - German Research 
Eaboratory for Chemical F. 666. 

- Imported Chemical F., hi Hol- 

land, p. 39S.' - Methods for testing 
Artificial F., p. 428. - Standard- 
isation of methods of analysis of 
F., 71 1. - Organic Fertilizers: 

Availability of Nitrogen in O. 
F., 807. - Utility of Stable Man- 
ure Nitrogen, p. 435. - Mauri- 
tian Pen Manure, 272. - Nitri- 
fying Bed for prevention of Nitro- 
gen losses from Cattle Urine, 557 
Comparative Value of Alfalfa and 
Sweet Clover on Soils, p. 1079. - 
Caloiropis gigantea. Cassia auri- 
culata, Pongamia glabra, as green 
manures, 807. - Silani Vigna 
marina ”) as Cover Crop, 579. -- 
Cover plants for rubber, 63, — 
on-cake residues as F., for tobacco 
crop, 6. ~ Manurial value of Sugar 
Cane by-products, 558. - Defi- 
ciency in Nitrate caused by applic- 
ation of wood waste, p. 435. - 
Injury caused to Plants by misdng 
sawdust with soil, p. 440. - Avail- 
ability of Nitrogen in Peat, 273. - 
Marine F., in Galicia (Spain), 274. 

- Walpole Island Phosphate Depo- 
sits, 7. - Guano as tobacco fertili- 
zer, 321. - Boletin de la Compania 
Administradora del Guano (Lima), 
782. Nitrogenous F. : World Si- 
tuation re Nitrogen Problem, 561. 

- Chilean Nitrate Industry, 942. 

- Chilean regulations for Sale of 
Nitrate, 881 . - Use of N, ' F. en- 
couraged in France, 396. ~ 5th 
Annual Reunion of the ” Comptoir 
Fran9ais de F Azote Paris, June 
^925, 956. “ Available Nitrogen 
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in F., 1 6. - Transformation of Ni- 
trogenous coniponncls iii Soil, 563. 

Effects of additions of Nitrogen, 
Pliosplioras and Potassinni on Ni- 
trogen Bcoiiotn^^ p. 438. - Effect 
of Lime on fertilizing action of 
Nitrogen, 15.- Action of Mangan- 
ese Sulphate on Mineralisation of 
Nitrogen, 562. - Influence of pro- 
gressive applications of Nitrate on 
quality of Sugar Beets, 67. - In- 
creasing Ammonia production with 
improved Catalysts, Si 5. Sources 
of Ammonia in Potato F., 17. - 
Nitrate Costs in Chile, 1022. -- Chem- 
ical and Biological Studies on Cal- 
cium Cyanamide, 276, 27S. -- Cyan- 
amide production in France, 767. 
-- Decomposition of Calcium Cyan- 
amide during Storage, 277. - Trans- 
forniation of Cyanamidic Nitrogen, 
277. - Present trend of developments 
in Nitrogen problem, 275. - Ni- 
trogen problem in Italy, 1035. - 
Fixation of Nitrogen as Cyanide, 
14. - Nitrogen fixation in Czecho- 
slovakia, 771. - Manufacture of 
synthetic ammonia at Billingham, 
(G. Britain), 1033. - Report of 
American Research I^aboratory for 
fixed Nitrogen, 676. - Phosphatio F., 
Physiological A^alue of PhOvSplioiric 
acid ill Superphosphates and 
other phosphates, p, 921. - Econo- 
mic use of Plios. F., 71 1. - Resi- 
dual Effect of Acid and Rock 
Phosphates, 811. - Preparation of 
Phosphoric acid : Replacement of 
sand by Potash Silicates in Volatil- 
ization process, 808. - Sale of Mo- 
rocco Phosphates, 768. - Basic 
Blags and mineral Phosphates, 559. 

Reformpliosphate, p. 932.' - 
Rhenania-phosphate, p, 922; 2S1. 
- Sinter-phosphate, p, 922. - Pre- 
paration and Chemical nature of 
Calcined Phosphates, 8. - Manufac- 
ture of Phosphoric Acid by Vo- 


latilization process, 9, 10. - Degree 
of solubility of Plios. necessary 
for Plants, p. 725. - Plios. F., in 
the improvement of grass land, 55* - 
Phos. guano on Walpole Island 
(New Caledonia), 7.^ - Plios. F., 
in prevention of Osteopliagy, p. 61 . - 
Determination of Pliosphoric Acid 
in F., 809. - Rax>id determination 
of Available Phosphate in SoiL 
p. 145. - Determination of Phos- 
phoric acid, p. 1057. - Analysis 
of Double Super-pliospliates, 11;. - 
Certificate of origin excused in 
the case of Superxihosphates from 
Belgium atid Tmxeniburg, 884. - 
Phospliatic manuring of Pastures 
in Western Australia, 810. - Potash 
F . : General Chart of occurrence of 
Potassic Salts in Germany, p. 

P., in Holland, 1036. - American 
P., 812. - Degree of solubility of 
P. F., necessary for Plants, p. 725. 
- Field Crop response to Potas- 
sium Salts, 13. P. from cement 
dust, 814. - Recovery of P., from 
Steffan Waste Water, 560. - Pot- 
ash from Kelp, 12. - Catalytic 
and Biological F. ; Action of Man- 
ganese Sulphate in minetaliza- 
zation of Nitrogen, 562, - Effect 
of Manganese on Growth of Rice, 
818. - Manganese Chlorosis of 
Pine-apples, 819. - Pot and Field 
experiments with Common vSalt, 
817. Value of Sulphur in vSoil 
improvement, x8. - Effects of 
Sulphur on Crop and Soils, 279. 
Effect of vSulphur Oxidation on 
Solubility of Soil minerals, 280. - 
New system of Carbonification of 
Plants, 515. - Bavarian Bureau for 
the ^ sale of Bacteriological cultures 
for increasing crop yields 442. - 
See also : Soil correction. 

Fertilizing : see Soil Improvement « 

Festuca sp., p. 162. - F, pseudovina, 

p, IIOI. 
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Ficus elastica, 316* - F. ‘vehtsa, 76. 

Filipend^ila ulmafia, p. iioo. 

Finland : Brown eartli in F., p, 402. 
-- Impurities found in red clover 
seed from F., p, 1099, p. iiii. - 
6tli International Fimiisli Fair, 
Helsingfors, 989. 

Fir : amount of needle-fall and com- 
position of ash, p. 407. - Mortality 
of F. in the Wienerwald, p. 155.— 
See also Spruce. 

Fish : Danish and Iceland Fishing 
industries, 413. - Italian scholar- 
ships for improvement of Studies 
relating to F., 693. - IXth Nation- 
al Congress of Fishery and Sea 
industries, Bordeaux and Arcachon, 
Sept. 1925, 963. 

Flax : Utilization of solar energy, 

’ 563. ~ Weed seeds of F. from Ar- 
gentina, p. 1169. - Inlieritance and 
inter-relationship of principal char- 
acters of F., 843. - Prospects of 
Flax Fibre, 308. - Hygienic condi- 
tions of F., in Belgium, p. 92. - 
Cultivation in Czechoslovakia, 750. 
- In the British Empire, 842. — 
In Holland, p, 386. - In South 
Africa, 583. - Uegislation in Austria 
re trade in f. seed, 380. - Exhibi- 
tion of F., Lambeg, Belfast, Oct. 
1924, 224. 

Flies, and the spread of “ lamziekte ”, 

P- 59. 

Flora : Californian, 824, - South 
Australian, 513. 

Floriculture : Roses, 484. 

Flour ': Wlieat F. and Bread regula- 

. tions in Roumania, 891.— Beet F., 
630. - F, from ” Babassrt ”, as 
valuable cattle feed, 1020. - Bone 
meal f . in cattle feeding p. 61 . 

Flower Bulbs : Exportation from FIol- 
land, p, 396. 

Flowering : see Phenology. 

Foot-and-Mouth Disease ; Influence 
on milk formation in cows, 639. 

Forage : Deficiency of phosphorus 


in f. and livestock disease in 
S. Africa, p. 58. - Lamiiiarim (Al- 
gae) as f. for horses, 865. -- See 
also Stock Feeding. 

Forage Plants : Relation between 
agricultural value of meadow gras- 
ses and their anatomical structure, 
282.^^-- Modern trend of forage crop 
improvement, 51. - System of 
growing crops as f., for livestock, 
p. 671. - Manuring of grass land 
for hay, 578. - Deleterious gra- 
minae in Belgian Congo, 54. - 
Artificial drying of crops by hot 
air, 104. - Mangolds as f., p. 386; 
563. - ‘‘ Belhambra ” {Phytolacca 
dioica) S41. ~ Canna edulis, in 
Hawai, 839. - Carrots as f,, p,s^ 6 . 

- Cabbage as f., in relation to 
flavour of milk, 341. ~ Lucerne 
(Alfalfa) p, 6S3 ; 52, 287, 291, 577. 

- Melinis mimUiflora, 53. - Pasture 
land, 54, 55. - Potatoes as f., 341. 

- Wild Rice {Zimnia aquatica), 
nutritive properties, 28. - ” Silani ” 
(Vigna marina), 579. - Soy bean 
harvesting, 840. - See also Forage. 

Forestry : F. and agriculture, 598 - 
Transpiration of coniferous tree 
seedlings, 31. - Soils of the Wiener- 
wald, p. 156. ~ Italian forest soils, 
p, 163. -- F., value of sandy soils, 
p. 744. - Acidity of forest soils, 
P‘ 73 ^^ P* 1061. - Influence of 

soil acidity on growth of trees in 
N, W. Germany, p, 744. - Am- 
monification and nitrification of 
woodland soils, p. 436. - Experi- 
ments in acclimatising forest plants 
in Tangaii3?ika Territory, 424. - 
Scientific methods of F. in Har- 
vard forest, Petersham, U.S.A., 
161. - Systems of forest cultiva- 
tion, p. 666. - V. National F. 
Congress and Exhibition, Campo- 
basso, Sept. 1925, 970. - Euca- 
lyptus, 80, 81, 601, 602, 860. - 
Pencil cedar (Junipcrus procera)^. 



79- - .Trees smtable for electric 
transmission poles, 6oi, 860. - 
Buivel Tree Planter for trams- 
piantiiig, 762 . — Reafiorestation 
in Lower Austria, 10 10. - Hygien- 
ic conditioiis of forest trees in 
Belgium, ^.94. - F, in Czecho- 
SlOYakia, 750. - Improvement of 
i. properties of moiHitain commu- 
nities in Italy, 748, - P. in Spain, 
391, 651, 652. - National Forest 
reserve, Newr HampsMre, XJ.S.A., 
744. - Reafforestation in Tanganyi- 
ka Territory with Cedar (Junipe- 
riis procera), 600. - Reafforestation 
in Palestine, 241. - Aerial map of 
forests of Irrawaddy delta (India), 
243. - Reafforestation in Burma, 
599. - Coolibah ” timber (Euca- 
lyptus micfoiheca) in Western Aus- 
tralia, 602. ~ Control of forest 
diseases and pests in Spain, 651. 
- Regulations re tree felling in 
Spain, 652. - Federal Forest le- 
gislation, U.S.A., 143. - Protection 
of Forests in Venezuela, 665. - 50th 
Anniversary of ■ Experimental For- 
estry Institute, Mariabrunn, (Au- 
. stria), 896. — Centenary of Nancy 
National School of Waters and 
Forests, 914. Experimental F. in- 
■stitutes in Germany, S94. - Exper. 
F. Inst, at Giessen (Upper Hesse), 
407. - Higher F. instruction in 
Hungary, 934. ~ F, experimental 
station in Pacific region (XJ.S.A.), 
1^60. - 50th anniversary of Colorado 
Springs (XJ.S.A.) Forest experi- 
ment Station, 159. - College of 
Agriculture and F., University of 
Nanking, China, 901. - F., instruc- 
tion in Japan, -430. ~ W'estem 
Australian F. report, 710. - Isle 
of Reunion F. service, 703. - 
World's F. Congress, Rome, May 
1926, 463* - I National F. Congress, 
Rome, May 1925, 720'. - Wood 
•^Charcoal Congress, Blois (France), 


April 1925, 967, - National Con- 
ference on utilization of Forest 
products, Washington, (U, S. A.) 
Nov. 1924, 205, - Viennese Agricul- 
ture and F. Club (Austria), 695. 

- Work of the Federation Pro- 

Montibus ” (Italy), 707. - I Ita- 
lian F- exhibition, Campobasso, 
^925, 491. - Periodicals : CeMtral- 
blatt fur das gesamte Forstwesen^ 
1040. ^ 

Fotui (Jacaranda Copaia), 635, 

Fourcraea gigantea, 842. 

Fox (Fur) : Fox Congress, Montreal, 
Canada, June 1925, 961. 

Foxtail (Aiopecufus pratmsis) : man- 
uring, 578. 

France ; Soils of Pays de Gex (Ain), 
p, 1082. - Geology of the Sartlie, 
p. 1084. - Cyanamide production 
in F., 767. - Excusing of certificate 
of origin for superphosphates from 
Belgium and Luxemburg imported 
into F., 884. - Qassification of 
varieties of wheat cultivated in F. 
and French N. Africa, 1027. - 
Impurities in barley seeds, p. 1138. 
-Impurities in clover seeds, 1132. 

- Vine-training in Lower Languedoc, 
p, 350. - International Bureau of 
Epizootics, 177. - Selection of 
Black Spotted Breton breed, 1001. 

- Supervision of production of 

Silkworm eggs, 885. - Promotion 
of rural engineering, 1025. - Work 
of the “ Comitd Central de culture 
mecanique ", 702. - Electrifica- 
tion of country districts, 1028. - 
Cider industry, 105. - OMve in- 
dustry, 354. - National Bureau 
of Combustible liquids, 701. - 

■ Laws : Repression of fraud in Fer- 
tilizer industry, 654. - Encourage- 
ment of the use of Nitrogenous 
fertilizers, 396. - Regulations re 
trade in Cereal Seeds, 655. - Cinema 
for Agricultural use, 397. - Agri- 
cultural instruction and experiments : 
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^Schools of xlgricultute, 918. - Agri- 

- cultural research, 682. - Colonie- 
Sciences Association, 945. - Mi- 
crobiological course at Paris Pas- 
teur Institute, 169. - Experiments 
■ill Olive Cultivation, 912. — Cente- 
nary of Nancy National School of 
Waters and Forests, 914- - School 
for Shepherds at Rambouillet, 168. 

- Technical courses in Butchery at 
Angers, 420. Instruction in Poul- 
try keeping, 915. - Experiments in 
Sericulture, 916. ~ Diploma of Ex- 
pert Producer of Silk worm Seeds, 
917. - Agricultural Subjects for 
Prize competition, 919. - Pop- 
ular courses in agriculture, Paris, 
417. - Girls' Agricultural School at 
Belvnie, 419. - Farm vSchool for 
re-education of disabled men, 418. 

- Agricultural educational journey 
in Alsace, 920. - Cinema and poul- 
try keeping, 510. - School for Study 
of Petroleum, Strasburg, 679. - 
Congresses : International C. of 
Technical Press, Paris, Sept. 1925. 
953. - Association Fran9aise 
pour Tavancement des Sciences » 
at Grenoble, July 1925, 717. ~ 

Comptior Fran^ais de T Azote 
Paris, June 1925, 965. - Pomologic- 
al, Angers, vSept. 1924, 472. - Table 
Grapes, Agen, Aug. 1925, 964. - 
Ftanco-Belgian Conference of Small 
Holders, Lille, Sept. 1924, 473. 
“■ International Timber C., Lyons, 
Sept. 1925, 713. - Wood Charcoal 
C., Blois, Apr. 1925, 967. - Inter- 
national Dairy C., (Paris 1925) 
197 ; (May 1925) 950. - Interna- 
tional Silk C., Paris, June 1925, 
956. - Mining ' industry C., Paris 
Oct. 1924, 206. “ Fisheiy and Sea 
Industries C., Bordeaux and Ar- 
cachoii, Sept. 1925, 963. - French 
National Week for export of agri- 
^■'Cultural products, 962. - Colonial 
•Customs C., Marseilles,, June 1925, 


716. - Exhibitions and Fairs i 

” Societe des Aviculteurs du Nord ” 
Ex., Lille, Dec. 1925, 980. - Lower 
Rhine Plorticultural Ex., Stras- 
burg, June 1925, 999. - Agricul- 
tural Tractors, Vrsaillles, Sept. 
1925, 99S. - International Poultry 
and Bee-keeping Ex. Lyons, Jaii. 
1925, 210. - International and Co- 
lonial Sample Fair, Bordeaux, June 
1925, 986. - National Seeds Fair, 
Versailles, Jan. 1925, 218. -- Gas- 
tronomic Fair, Havre, Apr. 1925, 
1000. - Competition for finest ear 
of wheat inF., Bordeaux, Oct. 1925, 
997. - Periodicals : Les fastes de 
V agriculture, 1042. - Revue Scien- 
tifique, 1043. 

French Guinea : see French West 
Africa. 

French Oceania Settlements : Meas- 
ures for protection of plants, 659. 

French West Africa : Professional 
School of Agriculture in Porto- 
Novo (Dahomey), 681. ~ Experi- 
mental Station Pobe (Dahomey), 
923. ~ Experimental Station, La 
M 4 Ivory Coast, 922. - Breeding 
of Merino Sheep in Haute-Volta, 
887. - Silk producing Lepidop- 
tera in French Guinea, 100. 

French West Indies : Encouragement 
of various plaxitations in Marti- 
nique, 658. 

Frost : Effect of autumn f. on flavour 
of olives, 912, 

Fruit : Rontgen Rays and the Exa- 
mination of f., 244. 

Fruit growing ; Experiments in f . 
g., in Tanganyika Territory, 424. 
- Identification, of deciduous tree 
stocks, 22. - Method of transplant- 
ing young trees by Duivel Tree 
'Planter", 762. - Fruit preserva- 
tion technique 113. - F. g, in 
British Columbia, Canada, 857. - 
in Czechoslovakia, 750. - Instfuc* 
tion in f. g. in Germany, 154, - 


3 



34 


Annual of Swedisli Pomological 
Society, 1046. - Fruit trees in 
Holland, p. 396. - Swiss experi- 
mental instittite for f. g., 433. - 
Proceedings of Conyentioii of Far- 
mers and Fruitgrowers at Sta Ana, 
California, Bee. 1923, 203. - 

Pomology and Pomologists, 1037. - 
Pomological BsMbition, Santiago, 
CliHe, 1925, 996. — Almond, 596. 

- Apple: 1 17, 300, 631, 632. - 
Banana, loS, 595, 658. - Bread 
fruit : 78. - Ciierry, 77. - Chest- 
nut, 604. - Citms fruits : 35, 38, 76. 
1 14, 1 1 5, 294, 594, 65S. - Peach, 
972. - Pear, 117, 289. -- Walnut, 
597. ~ See also : Fruit. 

Fruit wines, 650. 

Fumafia capreolaia, p. 1168. 

Fungi : Vitamine content, 634. ' - 
Substances similar to insulin ex- 
tracted from F., 570. - Absorption 
of tsrea by F*, 571 . 

Fungicides : Recent progress, 820. 

Furfural : Manufacture, 108. - Pro- 
duction of P\ from com cobs and 
oat hulls, 107. 

GALEGA officinalis : p. IIOO. 

GaUopsis duhia, p. 1130. - G. Lada- 
num, p. 1099, p. iioi, p. 1130. - 
G. Tetrahii, p. 1100, p, iiii. 

Galjinia brasiUensis, p. 1169. 

Galium sp., p, 1175, p. 113X. - G. 
emtiatum, p. 1129, - G. tricorne, 
p. 1108. — G. idiginosum, p. 1100. 

Gardens : Copenhagen Botanic G., 
412. - Catalogue of Plants in G. 
of acclimatization of Orotava (Can- 
ary Isles), 235. - Rio de Janeiro 
Botanic G., 898. -- In Czechoslo- 
vakia, 750. - In Holland, p, 396. 

- Horticultural instmetion in Ger- 
many, 154. - Conference ' on gar- 
dening, (United States), 907. 

“ Garigues p. 663. 

Gases : Radio-activity of eruptive g. 
of Vesuvius and hxduence on devel- 


opment of bacteria and higher 

vegetation, p, 327. 

Genetics (animal) : Climate and Fe- 
cundity, 88. Questions of Breed,, 
870. - Importance of local breeds, 
71 1. Modification of the coat in 
mammals, 337. - Heredity in the 
Mule, p. 982. - Selection of Black 
Spotted Breton breed, 1001 . - Sex of 
long-carried calves, 89. - Improve- 
ment of milk-production by Cow- 
Bufialoes, 91. - Improvements in. 
Sheep breeding in Morocco, 875.- 
Poultry selection, 877. - Cross- 
breeding of first generation in 
Poultry rearing, 90. - Reaction, 
on Sexual Hormone of mucous 
Tissue of Cock’s Comb, 606. 

Genetics (t^lant Breeding) : Flectro- 
genetic Laboratory at Belgirate 
(Italy), p. 10. -Progress in Cultiva- 
tion of improved varieties of Crops 
(India), 1015,- Pure seed produc- 
tion (Italy), 688. — in Kingdom of 
Serbs, Croats and Slovenes, 151. - 
Heteromorphism and tlie law of 
Triple Convergence, 295. - Selec- 
tion of drought-resisting grain and 
forage plants (S, Italy), 935, - 

Seed Fund (Latvia), 888. - Selec- 
tion hi different plants : Wheat : 

Yeoman II ” (Great Britain) 1030. 
- Inheritance of Pubescence of 
the Nodes in Crosses of 2 varieties 
of W., 298. - Inheritance of resist- 
ance to rast in crosses of Triticum 
dm'ttm, 833. - Origin and value of 

Bena YTieat, 44-. - Selection of 
W. in Roumania, p. 338. - Genetic 
relation between Triticimi dicoccimi 
and similar morphological types, 
296. - Hybrids from Triticum and 
Aegilops, 297. - Oats : New varie- 
ties, 834, — Maize : Number of' 
Chromosomes, 299. - Origin, 835. - 
Origin and production of new varie- 
ties, 1026. - Seed-ear characters.. 
and productiveness in M., 836. -■ 
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Improvemesit, 574. - In Queensland, 

41. - Comparative texts of Philip- 
pine varieties, 575. - Rice: Machine 
winnowing of seed, 576. Improve- 
ment of varieties in Ceylon, 837. - 
Mass seleictmg in Philippine rice 
fields, 40. - Selection in Malaya, 
47. ” Forage crops : Modem trend of 
improvements, 51. ~ ‘Vistula Horse- 
Bean, 306. Potatoes : Sprouts as 
index of seeA value, 43. - Bxperi- 
naents in Scotland, 48. - Seed p., 
improvement methods in U.S.A., 

42. - Ornamental plants : Study of, 
in IT. S. A., 905. - Industrial plants : 
Nicotiana deformis and Bnzymatic 
theory of Heredity, 34. - Inher- 
itance and inter-relationship of prin- 
cipal characteristics of Flax plant, 
843. ~ Inheritance of Petal spot in 
'‘Pima” Cotton, 39. - Cotton in 
Peru, 56. Improvement in cotton 
seed in Queensland, 845. - Factors 
affecting Protein and Oil content 
of Soy beans, 58. - Sugar-Cane 
Cytology, 36. “ ” Uba ” Sugar-Cane 
(Jamaica), 246. -- Bud Selection 
in Hawaiian Sugar plantations, 
37. - Selected Canes in Nord Bihar 
(British India) 69. - New Sugar 
Cane varieties at Porto Pico, 248. - 
Fruit trees : Inheritance of compo- 
sition in Fruit through vegetative 
propagation, 35. - Acclimatiza- 
tion of apples to tropical countries, 
858 . - Pollen germination Capacity 
of certain varieties of apples and 
pears, 300. - Selection in relation 
to grafting on acid-fruit trees, 38. - 
Yield and growth in Hevea bra- 
silienis, 65. - Coconut-palm selec- 
tion, 851. - In Ceylon, 59. 

Genista germanica : p. 1078. 

Geology : Treatise, p. 410, p. 729. 

Geranium dissectum, p. 1098, p,xio^. 
- G. moUe, p. 1098, p, 1105. - 
G, pusillum, p. 1098, p. XIQ5, ' 

Germany : Agricultural Situation in 


1924, 742. - Soil cultivation and 
National farming, p. 156. - Geol- 
ogical map of Bavaria, p, 142. - 
German plienological service, 668. - 
'' Karl-Heinz-Thost Foundation ” 
for phenological study, 669. - 
General chart of^ occurrence of 
Potassic Salts and Petroleum in 
G., p. 410. - Research laboratory 
for Chemical fertilizers, 666. -• 
Bavarian Bureau for sale of mate- 
rials for increasing crop yields, 
442. - Bxperimental stations at 
Bauchstadt and Gross-Bubars, 893. 

- Horticultural Institutes at Ber- 

lin-Dahlem, Geisenheim am Rhein, 
and Proskau, 154. -* Bxperimental 
Forestry Institutes, 894. - Soil and 
Forest development in the Syke 
district of N. W. Germany, p, 744. 
-- Hydrological Research Station 
at Obemachtal, 667. - Courses in 
rural mechanics (Bavaria), 895. - 
Hydraulic power in Bavaria, 504. - 
German agricultural delegation in 
U.S.A., 754. ~ General assembly 
of Food industries, 958. - German 
agricultural Society's Travehing 
Bxiiibition, 990. - ‘Winter session 
in Berlin “ Agricultural Week ”, 
Feb. 1925, 466. -German Colonial 
Congress, Berlin, Sept. 1924, 201- 
— Periodicals : Zeitschrift fur teoh- 
niscke Biologie, 519. - Die Labor a- 
toriumspraxis, 255. - Kolloidzeit- 
schrift, 774. - Deutsche Bergwerks- 
Zeitungt 773. - Deutsche Landwirt- 
schaftliche Presse, 520, 772. - 

AUgemeine Forst- und Jadgzeitung^ 
521. - Technik und Wirtsohaft, 522. 

- Ratge her fur den MascMnbetreib, 
254 - 

Goat ; G. keeping in Malaga, 345. - 
G. breeding in Roumania, p. 976. 

- '' Bamziekte ”, p. 59. - Interna- 
tional G. congress, Friburg, Sept. 

1925, 465 - 

Gold Coast : Sisal-Hemp plantations. 
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313. - Vetiver toots, 593- “ Colo- 
tiial BxMbition, March 1925, 221. 
Golubatz 329. 

Grafting : Habit of budded Cacao, 
323. - Yield of budded C., 73. - 
Hevea bud g., 64. - Olive g. (Tu- 
nis), 921. - Selection and g. of 
add-fruit trees, 3S. ~ Apple g., 
858. - Vine g., report on work of 
Higher Horticultural School at Gei- 
seniiemi am Rhein, 154. 

Grape : Chemistry of pigments, 293. 

- Cold storage for table grapes, 119* 
Grape residues : derivatives extract- 

,ed by refrigerator plant, 629. 
Grasslands and pastures, 54, 55* 74^ ^ 
Great Britain : British Committee 
of .Agricultural Meteorology, 448. 

- Sub-Soiling trials, 1924, 618. 
Manufacture of Synthetic A mm onia 
at Bihinghata, 1033. - English 
Wheats, 499. - Yeoman II 
seed Wdieat,, 1030. - Improvement 
of Grassland in Yorkshire, 55. - 
Variety trials of Potatoes, 838. - 
Potato trials in Scotland, 48. - 
Experiments in acclimatizing Scotch 
potatoes in Austria, 307. - Sugar 
beets, 240, 5 1 1, 761. - Textile fibres 
at British Empire Exhibition, Wem- 
bley, 220. - Progress of Empire 
Cotton-growing Corporation, 183, 

- English Amcultural Annual, 1044. 

- Laws : Annual agricultural re- 

turns, 399. - Agricultural experi- 
ments and instruction : Government 
Subventions, 170. ~ Scientific Re- 
search Workers, 92 8. - Agricnltiir- 
al research, 682. - Imperial Col- 
lege of Tropical Agriculture, 422.- 
Report of Colonial Research Com- 
mittee (1923), 421. - Colonial 

Settlers' College, 927* - Timber 
Technology section at Imperial 
Forestry Institute, O'Xford, .924. 

- Scottish Experimental Stock 
Farm, 925, - Dairy Experimental' 
Institute at , Readi^, 1 7 1 . - Apple 


packing stations, 946. - Training 
of Agricultural organizers and lec- 
turers, 926. - International Society 
for the History of Science, 447. - 
Exhibitions: British Empire Ex., 
Wembley Park, Eondoci, 1925, 9S1. 

- Textile Macliitiery, Manchester, 
Oct. 1925, 1002. - Annual Sanitary 
Ex., Edinburgh, July 1925, 1003.- 
National Commerce Ex., Liver- 
pool, July 1925, ioc?4. - Congresses 
and Conferences : International Seed 
Trade C. (reports), 1924, 458. - 
International Federation of Pro- 
fessional Horticulturists, London, 
1924, 456. - ist World Energy 
C., London, Jime-July 1924, 459. 

- Imperial Entomological Coni, 
London, June 1925, 968. - Periodic- 
als : Agricultural Progress, 780. - 
Feathered World, 1044. - India 
Rubber Journal, 528. - World's 
Rubber Position, 751. 

Green manuring: 71 1. ~ See also: 
Fertilisers, organic. 

Grindelia br achy Stephana, p. 1168. 

Growth of Live Stock, Influence of 
light rays on calcium content of 
normal growing organism, 331. - 
Mineral Metabolism of the Grow- 
ing Pig, 346. - Size of Animals 
and Law of Bergmann and Depe- 
ret, 336. - Stimulating influence 
of Vitamine preparations on growth, 
334. - Changes in Chemical com- 
position of the Tissues of Her- 
ring in relation to Maturity, 333. *~ 
Exose Phosphoric Esters in Os- 
sification, 332- 

Growth of Plants : Changes in Hy- 
drogenion Concentration produced 
by growing seedhngs in Acid So- 
lutions,' 33. - Environment and 
plant life, 563. - Influence of du- 
ration of light on growth, 566, - 
Atmospheric electric currents and 
their relation to g. of p., 829.'- 
Factors affecting growth of 'Crops 
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on acid soils, p, 154. - Effect of 
Soil Alkali on g. of p., p, 745. - 
Growth period of Wheat, 567. 

Guano : See Fertilizers. 

“Gnarana'' {Paullinia Cupana) or 
Varana **, 226. 

Guatemala : Maize cultivation, 305. 
Periodicals ; AgnculUwa, 256. 

Giiinea pig : Artificial infection with 
lamziekte ”, p, 59. 

Gypsum : see «Soil correction. 

“ Haiari-bai,i,i ”, 635. 

Haiti : Official agricultural institu- 
tions, 165. - Manual of xAgricul- 
ture for lk)wer and Rural Schools, 
166. 

Hamra ” [Hypericum perforatum) 
and solar erythema, 344. 

Hawai : Iron, Aluirdniitni and Mag- 
nesium in Soil of H., p. 147. - Bud 
selection in Sugar plantations in 
H., 37. - Edible Canna cultiva- 
tion, S39. ~ Pan-Pacific Research 
Institute, Honolulu, 153. - Inter- 
national Conference of Sugar-plant- 
ers and Manufacturers, Honolulu, 
1924, 195. “ Pan-Pacific Food Con- 
servation Conference, Honolulu, 
1924, 196. - Report, 461. 

Hay : United States Grades for h’., 
1 12. - See also Fodder. 

Hazel : Amount of potash in forest 
litter, p. 407. - Corylus Avellana 
in Finland, p. 404. 

Hedeoma pulegioides, p. 1103. 

Hedge' plants, 76. 

Hedypnois polymorpha, p. 1154, P- 
1155. 

Helianthus uni ff or us : ionolysis, p. IS- 

Helmintia eohioides : p. iioi, p. 1104, 
p. 1152, p. 1153, p. 1154, p. 1155. 

Helichrysum Stoechas, p. 1153. 

Hemp : Cultivation in Czechoslo- 
vakia, 7 50. - Production in Brit- 
ish Empire, 842. - New Zealand 
h. [PJiormhmi ienax) grown 'in 
British Empire, 842'. 


Hevea : Rubber pianting questions, 

62. - Cover plants fpq- Rubber, 

63. - H. bud grafting, 64. - Yield 
and growth of H. hrasiliensis, . 

65. - Rubber tapping experiments, 

66. - Plantations in Cochin-CMna, 
228. - In Indo-China, 316. - Rub- 
ber-drying experiments, 356. - Rub- 
ber research in Malaya, 426. - 
General Association of Rubber 
Planters of East Coast of Smnatra 
Experimental Station, 432. - In- 
dia Rubber Journal^ 528. 

Hibiscus cannabimis, 842. - H. ter- 
natus, p. IIOI. H. trionus, p. iioi. 
Hog Plum ”, Spondias hitea, 635. 
Holcus lanatus, 578. 

Hopea dealhata, H. ferrea, H. odorata^ 
H. Pierrei, H. Recopei, H, Tko* 
relli, 852. 

Hops : Cultivation in Czechoslovakia, 
750. - Hygienic condition of h., 
in Belgium, p, 92. 

Hordeum vulgare, as weed seeds of 
wheat, p. 1170. 

Hormones : see Sexual hormones. 
Horse: H. breeding, 71 1. - H. in 
mule breeding, 982. - Encourage- 
ment of h. breeding in Austria, 383. 

- Eight-h. in Austria, 340. - H. 
breeding in Czechoslovakia, 949. - 
H. breeding in Roumania, p. 973, 

- Remount Stations in Spain, 
393. - H., in Indo-China, 339. - 

Eamziekte ”, p, 59. 

Horse-Bean : Investigation on the 
Vistula H., B., 306. - Cultivation 
in Holland, p. 386. 

Horticulture : Antirachitic proper- 
ties imparted to green vegetables 
by ultra-violet irradiation, 335* 
— H. in Czechoslovakia, 750. - 
In Holland, p. 396. - Hygienic 
conditions of market garden plants 
,in Belgimn, p. 92. - Intermediate 
and higher instruction in h., in 
Belgium, 156. - In Germany, 154. 

- In Poland, 189., - In Swit- 
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zerland (Wadenswill), 433. *- K.oyaI 
Tuscan Society of H. (Florence) 
Conferences, Jan,, Feb.^ Marcb, 
Apr. 1925, 222, - Kational Asso- 
ciation of H., Cuba, 700. - 6th 
Congress of International Fede- 
ration of Professional Horticul- 
turists, I/>ndon, May 1924, 456. 
- Intemational H. Exhibition, 
Havana, Cuba, Feb.-March i925» 
479, - Lower Rhine Horti- 

cultural Exhibition, Strasburg, 
June 1925, 999- -? National H. 
Exhibition, Lvoff, Poland, Sept,- 
Oct. 1925, 494- 

Hubu (Spondias Intea), 635 

Humus : Formation and decompos- 
ition of Humus in SoH, p. 733. - 
Humus in certain Moravian Soils, 
p, 742, 

Humus phosphate (Stoklasa), p. 922. 

Hungary : Impurities in barley seed, 
p, 1138. - Impurities in clover and 
lucerne seed, p. 1100, p. 1115, 
p. 1117, p. 1 1 18. - Cost of produc- 
tion of Sugar beet, 627. - Higher 
Foxestr}^ instruction, 934. - Pe- 
riodicals : ChemiscJm Rundschau fur 
Mittehuropa und Balkan , 259. 

“ Huon pine ” : Essential Oil from, 
593 - 

** Hurowassa '' {Pithecolohium irape- 
635* 

Hydraulics : Reservoir Construction 
in Idaho, (U. S. A.), 237. - Power 
for Farms from small streams, 
879. - Canadian Dominion Water- 
power and Reclamation Service, 
947. - Intemational Exhibition 
of G^as and Water industries, Pa- 
dua, 1925, 988. 

Hydrocyanic -Acid ^as a Toxic Agent 
to Plant - growth, 827. - Hy. A. 
content of Sorghum, 569. 

Hygiene (Cattle) : Bismfection of 
stables, 861 . 

Hygiene (rural) : organization in Bra- 
zil, 758. — Anti-Malaria Campaign' 


in Rio de Janeiro (Brazil), 507. 

- In Italy, 517. - In Spain, 395. 

- Singapore Office of Epidemiol- 
ogy, 941. -Annual Sanitary Exhib - 
ition, Edinburgh, June 1925, 1003. 

Hyperrhenice glauca, 35^. 

** IDEATPHOSPHA.TBS : 281. 

Inadaya {Attalea humilis), 755. 

“ Inaja [Maximiliana regia), 755. 
Inayuca : {MaximiHana speciosa), 

755 * 

Inchi grass {Cymhopogon coesius), 

593 * 

Incubation : improvements, 1032. 

Indices: of Asses, p. 988. - Of Mules, 
p. 997 ' 

Indigo : cultivation in North Biliar 
(India), 586. 

Indo-China : Sugar Cane in Cochin- 
China 320. - Tea plantations at 
Tranninh, 590. ~ Coconut palm, 
314. - Rubber, 316. - Rubber 
in Cochin China, 228. - Stick-lac 
in Cambodia, 317. - RevSins and 
Oleo-resins, 852. - Annam Veter- 
inary Service, 704. - Horses, 

339. - Machine Winnowing of 
Paddy seed, 576. - French Indo- 
Chinese Fair, Hanoi, 219, 

Industries (Agricultural Ind.) : New 
process for removal of Acid from 
oils and fats, 753, - A. ind. in 
Poland, 462. - Food-product ind. 
in Czechoslovakia, 750. - Lectures 
at Pittsburg (U.S.A.) Industrial 
Research Institute, 163. - Report 
of ist Pan-Pacific Food Conserva- 
tion Conference, 461. - Indiistrial 
Week of persons engaged in Chem- 
ical and allied ind., Turin, June 
1925, 973, - German Chemical 

Societies of Food ind., general As- 
sembly, March, 1925, 958. - In- 
temational Food Exhibition, Lon- 
don, April 1925, 488. - Exibition 
of agr. : products, Bmssels, Feb- 
■ ruary 1925, 215. - National Exhib- 
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itioti of Pure aud" Applied Chem- 
mistry, Turin, 1925, 490. - ist 
Exhibition of Industry, Commerce 
and Agriculture, Fitinie, Aug. -Sept. 
1925, 492. 

Insecticides ; Recent progress, 820. 

- Some chemical problems of the 
1. industry, 821. - Determination 
of free Calcium Hydroxide in com- 
mercial Calcium Arsenate, 822. 

Institutions : ^ee Agricultural and 
Scientific Institutions and Associa- 
tions. 

Instruction (Agricultural) and Ex- 
periments : Enquiries on Stock- 
breeding services and higher instr. 
in Stockbreediag, p, 788. - Agr. 
instr. at Warsaw Congress, June 
1925, 71 1. - Collective exp., over 
long periods, reported at War- 
saw Congress, 71 1. - Research on 
applications of electricity to agri- 
culture, 91 1. - Albania : Amer- 
ican-Albaniaii College of Agr. and 
Trade, 181. - Australia: Agr. 

Research Institute, Adelaide, 687. 
~ Australian Settlers* College (G. 
Britain), 927. - Canberra (N. S. 
Wales) National Museum for study 
of Austr. Pamia, ^^4. - Austria : 
Vienna Higher ■ School of Agri- 
culture, 409. - Recent develop- 
ments of agr. mstr. in Tower A,, 
408. - Exper. Station of Agr. 
Chemistry, Imst, Tyrol, 155. - 
Exper. Forestry Institute, Maria- 
brunn, 896. - Belgium: 156, 942. 

- Mechanical Taboratory of Sol- 
bosch University, Brussels, 897. - 
International Congress on technical 
instr., Charleroi, Apr. 1925, 198. 
~ Brazil : Agr. instr., during 
1924, 898. - New Exper. Stations, 
157. ~ Exper. in Wheat cultiva- 
tion, Rio Grande do Sul, 410. - 
Exper. in cotton growing, in Ser- 
gipe, 41 1. - Exper. in Cocoa cul- 
tivation, 670. - Bulgaria : New 


Stock-breeding Station, 899. - Ca- 
nada : Ph3rtopathological labora- 
tories, 173. - Agr. illustration Sta- 
tions, 174. - China ; Ting Nan Agr. 
College, Canton, 900 - College 

of Agriculture and Forestry, Nan- 
king University, 901 . - Agr, instr., 
Peking University, 902. - Cuba : 
Endowment for studies re Mo» 
saic of Sugar Cane, 678. - Cze- 
choslovakia : 43S, 439. ' ” School 

of xAgricultiire, Tetschen-Tiebwerd, 
938. - Agr. Museums, 939. - Instr. 
for Milk testers, Znaim, 940. - 
Denmark : Copenhagen Botanic 
Garden, 412. - Federated Malay 
States : Rubber research in Malay, 
426. “ France : Agr. Schools, 918. - 
Agr. research, 682. - Popular 
courses in Agr. in Paris, 417. - 
Farm Schools for disabled men, 
418. ~ Girls* Agr. School at Belle* 
ville, 419. - Agr. subjects for prize 
competition, 919. - Cinematograph 
and Vine growing, 518. - Exper. 
in Olive cultivation, 912. -Nancy 
National School of Waters and 
Forests, 914. - Technical courses 
in Butchery, Angers, 420. - Voca- 
tional School for Sphepherds, Ram- 
bouillet, 168. - Instr. in Poultry 
keeping, 915. - Cinematograph and 
Poultry keeping, 510. - Expet. 
in Sericulture, 916, - Diploma for 
Expert Producer of Silkworm 
seeds, 917. - Technical School 
for study of Petroleum, 679. - 
Destruction of valuable collections 
of the Taboratoire, d*Agronomie 
coloniale 913. - Agr. education- 
al journey in Alsace, 920. - French 
West Africa : Ta M6 (Ivory Coast) 
.Exper. Station, 922, - School of 
Agriculture, Porto-Novo (Dahomey) 
681. - Fobe (Dahomey) Exper. 
Station, 923. - Germany: ,“Karl- 
Heinz-Thost Foundation'** for Ger- 
man botanists, 669, - German 
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Pbeiioiogical Service Maps, 668. 

- Research Laboratory for Cheta- 
leal fertilizers, 666, - Hydrological 
research station, Ohemaclital, 667. 

- Bxper. stations at Lanchstadt 

and Gross-Liibars, 893. - Higher 
Horticnltiual Institute of Berlin- 
DaMem, Geisenheim am Rhein, 
and Proskau, 154. - B'Xper. For- 
estry Institutes, 894. - Bxper. For- 
estry Inst., Giessen (Upper Hesse), ' 
407. “ Courses in rural mechan- 
ics, Bavaria, 895. -- Japan : For- 
estry instr., 430, - Great Britain : 
Govermneiit Subvention for Agr. 
education and researcii, i^o. - 
Agr. research, 682, - Scientific 

research workers, 928. - Report of 
Colonial Research Committee for 
1923, 421. ~ Bxper.' on broccoli 
growing (Comwall), 683. - Tim- 
ber Technology section at Oxford 
Imperial Forest!}-^ Institute, 924. ~ 
Scottish exper. stock farm, 925. - 
Reading Dairy, Bxper. Institute, 
17 1. - British Guiana : Kartabo 
laboratory of tropical biology, 929. 

- British West Indies : Imperial Col- 
lege of Tropical Agriculture, Tri- 
nidad, 422, 932, - Instr. nnd ex- 
per. at Sugar factory of Imperial 
College of Tropical Agr. Trinidad, 
685. - Sugar cane exper. at Ste 
Madeleine, Trinidad, 425. - Haiti : 
Official Agr.' institutions, 165. — 
Manual of Agr. instr., , for lower 
and rural schools, 166. — Hawai : 
Paa-Padfic Research Institute, 153. 

- Holland : Catalogue of Geolog- 
ical and Agrogeological collec- 
tions of Wageningen Higher School 
of Agriculture, 247. - Hungary : 
Higher Forestry Instr., 934. - Indiai 
Agr. exper. institute, Indore (Cen- 
tral India), 423. - Technological 
Research Laboratory of Indian 
Central Cotton Committee, 930. — 
Oieinical^ laboratory at Perade- 


niya (Ceylon), 931. - Italy : Higher' 
instr. in Agr. and Veterinary ined- 
icine, 401. - Agr. exper. and re- 
search, 175. - Amii'versary of 

University of Pavia, 186. - Forma- 
tion of Administrative Committees 
for Italian Royal agr. Stations, 
428. - National Congress of Tra- 
velling professorships of Agricul- 
ture, Rome, 719. “ in Syracuse, 
722. - National Forestry Congress, 
Rome, May 1925, 720. - Bari 
Agr. exper. Station, 935- “ Ital- 
ian Association for progress of 
Science, Pavia, May 1925, 726. - 
International Imstitute of Agr. ecoi- 
og3^ (at the Int. Institute of Agri- 
culture, Rome), p. 766. - ICdmer 
prize competition in organic Chem- 
istry as applied to agriculture, 
692. - Italian Scholarships for 

farm engineers, 689. - Production 
of pure seed, 688. - Wheat Cultiva- 
tion improvement, 427. - Royal 
experimental Wine-making de- 
p5ts at Badetta, Velletri and Noto, 
176, - Prizes for dairy cow feeding, 
691. - Scholarships for studies re 
Fish, 693 . - Corirses for rural 
mechanics at Rome, 429. - Devel- 
opment of Agri. cinematograph, 936. 
- Morocco : Native agr. School, 
Fez, 6S0. - New Zealand : Demon- 
stration farm, 686. - Palestine: 
Hebrew ■ University' at Jerusalem, 
933. - Panama : Modd farm in 
Alanje district, Chiriqui^ .Province, 
167. -’ Paraguay: Agr. school at 
Asuncion, 937., - Stock breeding 
school, Asuncion, 431. - Po- 

land : Agric. International Con- 
gress, Warsaw, June 1925, .462. — 
National Institute of Rural Eco- 
nomy, Fulawy, 189. ' - Spain : 
Popular Agr. instr., at Madrid, 
158. - Agr. fields Campos agri- 
colas 'G attached to ^^ National 
Schools, 671. - Intensive course In 



— 41 


Viticiiltiire, Pamplona, 414. - Ra- 
diotelephony for diffusion of infor- 
matioti on breeding of small live- 
stock, 509. - ■ Sumatra : General 
association of Rubber Planters, 
;^per. Station, 432. - Switzer- 
land : Federal exper. seed texting 
institute, Lausanne, 435. - Fede- 
ral institute for Agric. chemistry, 
Lausanne, 436. - Wadenswil ex- 
per. institute* for fruit and vine- 
growing and horticulture, 433. - 
Federal station of Viticultural ex- 
per. Lausaime, 434. - Agr., book- 
keeping courses, Bragg, 437. - 
Tanganyika Territory : Experiment- 
al agric. work, 424. - Tunis : 
Agric. education, 921. - United 
States : Agr. exper. stations, uni- 
versity of Louisiana, 1923, 903. - 
Univensity of Michigan biol- 
ogical station, 908. - Lehigh Re- 
search Institute, 162. - Franklin 
Institute and Rensselaer Polytech- 
nic centenary, 180. -* Rural science 
at Virginia Polytechnic Institute, 
674. - Bequest for research work 
in agr, chemistry, 416. - Nation- 
al Institute for Colloid research, 
Wisconsin University, 179. - Boyce 
Thompson Institute for plant re- 
search, Yonkers, 415. - Report 
of American Research Laboratory 
for fixed Nitrogen, 676. - Inter- 
national seed exchange (Brookl3m 
Botanic garden), 675. ™ Nebraska 
exper. in cereal growing, 673. - 
Sugar beet exper. in Louisiana, 
672. Research fellowship in 
Chemistry of perfumes and essential 
oils, 906. ” Gardening conference, 
907. - Tropical plant ' research 
foundation, 904. - Study of orna- 
mental plants, 905. - Forest 
station (Colorado Spring), 159. 

Forest exper. station (Pacific 
region), 160. - Scientific methods 
of Forestry, Haward Forest, Peters- 


ham, 161 . “ Fund for Study of Wood. 
Chemistry, 677. - Livestock ex- 
per. station, Miles City (Montana), 
910. - Collection of type cultures' 
of Bacteria of American Natural 
History Museum, 909, - Pitts- 
burg Industrial Research Institute 
163. - Colorimetiy at National 
Bureau of Standards (Washing- 
ton), 164. 

Insulin : Substances similar to I. 
extracted from plants, 570. - 

Presence of substance similar to 
I. in beans, 573. ~ Influence of 
I. on milk secretion and composi- 
tion, 330. 

Iodine : Presence of I., in, nature, 25. 

- Effect on Soils and Plants, p. 736. 

lonolysis, ionisation, p, ii. 

Ipomoea aquatica, p, 676. 

Ireland : Exhibition of Flax, Lam- 
beg, Belfast, Oct. 1924, 224. 

Iriartea exorrhiza, 1. Orbigniana, 755, 

Irrigation : I. and its practice, 102. - 
Systems of I., p. 676. - Methods 
of drought control, 711. - Water- 
divining, 505. - Relation between 
i. and plant growth, 614. - Po- 
tato production under i., 50. - 
Effect of L on cotton plant, S46. 
-• I. of citrus trees in S. Calffor- 
nia, 594. - 1, in Argentina, 

- In Italy, p, 694. -- In Peru, 56. - 
In South Africa, 615. - Drought 
Commision of Union of South 
Africa, 709. - Australian i. scheme^ 
(Queensland), 747. - Isle of Reu- 
nion Water and Forestry Service, 
7 <> 3 - 

Italy : Italian agriculture, 229. 
Agricultural production, 236. - 

Competition in Agriculture ("' Ce- 
sare Zucchini '"), 690. - Home col- 
onization, 500, 764. “ State qui- 
nine, 517. - Geology of Istria, 

' p, loSo.'- Geological observations 
on ancient soils of M. Pisano, p, 
446. - Soils to the east of the Catria 




range, p. 446. - Radio-activity 

of eruptive gases of ^It. Vesnvitas, 
p. 327. - Bacteria wMdi fis: Ni- 
trogen in Vesaviaii soils, p. 433. - 
Stre^totriceae of Vesuviati soils, 
#• 433- ~ Sidlian red eartli, p, 1081. 
Soil Improvement : Laws and de- 
crees, 660. - National Land imp. 
Congress, Naples, Sept. 1925, 971* 
-National Federation of Land imp., 
Padua, 917. - Associations for 
soil imp. in Sontliem I. and the 
Italian islands, 706. - National 
Land imp. EJsliibition, Naples, Aug. 
1925, 1006. - Irrigation, p. 694. 

- Vegetable production : Nitrogen 

problem, 1035. - Pure seed pr,, 
688. “ Impurities in red clover 
seeds from I., p, 1131. - Llectro- 
genetic Laboratory at Bejgirate, 
p, 10. - Competition for largest 
ear of wheat grown in I., 427, - 
Sugar cane industry in Sicily and 
Colonies, 245. - National Congress 
of Tobacco growers, Bologna, may 
1925, 976. - Convegnodel Pesco 
Canale d’Alba, Cuneo, July 1925, 
972. - Italian Olive growers Con- 
gress, Bari, Oct. 1925, 969, - 

Royal Tuscan Society of Horticul- 
ture, Florence, (Conferences), 222, 

- Vine growing and the dnemat- 
ograph, 518. - International com- 
petition of Viticuitural machinery, 
Baxietta, 977. - Italian Forest 
soils, p. 163. - Improvement of 
grasslands and , Pastures of Moun- 
tain Communities, , 748, - “ Parco 
nazionaie d^Abmzzo'b 948. - Fede- 
ration Pro-Montibus 707. - 
World's Forestry Congress, Rome, 
May 1926, 463, - National Forestry 
Cogress, Rome, May 1925, 720. - 
National F. C. and Bshibition, 
Campobasso, Sept. 1925, 970. - 
5th F. C. Campobasso, 1925, 475. 

- Animai prod-uciion : Order for 
higher instruction in Agriculture 


and Veterinary medicine, 401. - 
Stock Competitions at Milan Fair, 
xLpr. 1925, 223. - Preparation of 
silkworm seed, 400. - Scholar- 

ship for studies relating to Pish, 
693. — Rural Industries and Trans-, 
port : Protection of t3^ical Ital- 
ian wines, 516, - Wine Conference, 
Milan, ikpr. 1925, 725. - Viticiil- 
tural and Wine-making Conference, 
Casale Monferrato,^ Sept. 1924, 207. 

- Congress on Vines and Wines, 
Trento, June 1925, 974. - Italian 
Wine Day, Milan, 24 Apr. 1925, 723. 

- Wine-makers Day, 22 Apr. 1925, 

724. - Royal experimental Wine- 
making stations at Barletta, Vel- 
letri and Noto, 176. ” Agricultural 
experimental station, Bari, 935. - 
Industrial week of experts engaged 
in Chemical and allied ind., Tu- 
rin, June 1925, 973. - Gas and Wa- 
ter Ind. Exhibition, Padua, June 
1925, 988. - National Congress 

of Sugar and alcohol Did., Ferrara, 
May 1925, 975- - Olive industry, 354, 

- Endowment for study of feed- 

ing of dairy cows, 691. ~ Liter- 
national Road Congress, Milan, 
Sept. 1926, 714, - Institutions : 

Meeting of Italian Association of 
the progress of Science, Pavia, 
24-28 May 1925, 726. - National 
Research Council, 450. - Special 
administrative Committees for 
Royal agricultural Stations, 428. - 
Fotmdation for Agricultural e;s:- 
periment and research, 175. - 
Conference on agr. research, Rome, 
Apr. 1925, 721. - Proceedings of 
the *‘Societa Agronomica Italiaiia*’, 
708. - Prize competition : Organic 
chemistry as applied to agriculture, 
692. ~ Institute of agricultural 
economics and statistics, 185. - 
University of Pavia centenary ce- 
lebrations, 186. — ScholarsMps for 
farm .engineers, 689. Courses 
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for roral mechanics, Rome, 429. — 
National congress of travelling Pro- 
fessorships of Agriculture, Rome, 
Apr. 1924, 719. - 25th Anniver- 
sary celebrations of Syracuse tra- 
velling Proifessorship of Agricul- 
ture, 722, - Development of agricul- 
tural cinematograph, 936. - Press : 
International Book Fair, Florence, 
June 1925, 987. - National Associa- 
tion of Agricultural Press, 451. - 
“ International Reports on Soil 
Science p. 166. - Yearbook of 
the Italian Agricultural Press, 181. 

Jte (Ma%iriiia flexuosa), 635. — See 
also Aete. 

JACARANDA COPAIA, 635. 

Japan : Daws : Agricultural Tenancy 
Arbitration, 402. - Forestry in- 
struction, 430. - Gifts for libraries 
destroyed by earthquake, 188. 

“ Jarina ” {Phytelephas macrocarpa), 
226, 755. 

Java : Soil types, p. 164. - Relation 
between climate and sugar pro- 
duction in J., 3. 

Jeliitong, 587. 

Journals and Reviews : see Period- 
icals. 

Jujube-trees : Epiphora Beauhiniae, 

. Silk-producing Repidoptera of 
French Guinea feeds on J., 100. 

Jugoslavia : Soils in the Drina, Save 
and Morava areas, p. 751. - Bn- 
purities in barley seed from J., 
P'. 1138. 

Jtmcus hufonius p, iioo. 

Juniper us procera, ’79, 600. 

Jute : production in the British 
Bmpire, 842. 

Kapok : production in the British 
Bmpire, 842. 

Rarahora [Schefflera depressa), 635. 

Xarakul : sheep breeding in Rou- 
mania, p. 975. 

..Kenya ; see British East Africa. 


Kephir : Flora and preparation pro- 
cesses, 364. 

Koeleria, 564. 

Kola nuts ; Goveriimeiit Control of 
trade in K. n. (Ivory Coast), 886. 

Kruhera leptophylla, /?. 1139. 

Kunikoniru (Diplotropis sp. *?), 635. 

Baivonariab (Algae) : as fodder, 865. 

“ Bamziekte ’’ : South African Cat- 
tle disease due to deficiency in 
phosphorus, p. 58. 

'' Bandes ”, p. 663. 

Land Reclamation ; Dominion of 
Canada Water power and L. R. ^ 
service, 947, - See also : Agricul- 
tural methods. 

Lappula echinata, p. 1160, p. 1117. 

Lapsana communis, p. 1104, p. 1105, 
p. 1130. 

Lathyrus montanus, p. 107S. - L. pra^ 
tensis, 57S ; p. iioo. 

Latvia : Soils of Lettoiiia, p. 752. 

- Chalk in Lettonia, p, 750. - 
Production of seed for sowing, 
147. - Fund for seed, 888. - Con- 
trol of butter industry and ex- 
port trade, 14S. ~ 5th Internatio- 
nal Exhibition and Fair, Riga, 
July 1925, 984. 

Laws : (J.,egislativ€ and administra- 
tive measures) : Algeria : Colonisa- 
tion, 656. ” Checking the spread 
of Diaspis pentagona, 398. - Ar- 
gentina : Against Pink Bollwotm 
and other cotton parasites, 140. - 
Austria : Seed trade control, ' 380. 

- Against , diseases and pests of 
plants, 381, 382. - Encourage- 
ment of horse breeding 383. 

Re Bee diseases, 384. - Protec- 
tion of Natural features of Lower- 
A., '385. - Belgium: Phytopathol- 
gical legis., p. 97. - Brazil: Perma- 
nent production of' Brazilian cof- 
fee, 386. - Re reduction of price of 
coffee for home consumption, 141. 
- ' Re exemptions from customs 
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duties of certain essential food- 
stuffs, 142. - Protection of sericul- 
ture in Sao Paulo, 387. - British 
X¥. Africa ; Control of cotton, rub- 
ber, rice, kola and bird-lime (Ivory 
Coast), 886. - Chile : Sale of fer- 
tilizers, 388- - Sale of Nitrate of 
Soda, 881. - Advances of seeds, 
8S2. - Costa Rica : Fruit wine pro- 
duction, 650. - Esthonia : re im- 
portation of live cattle and animal 
products, S83. - France : re excus- 
ing of certificates of origin for su- 
perpliospliates imported into F. 
from Belgium and Luxemburg, 
SS4. - Repression of fraud in fer- 
tilizer industry, 654. - Encourage- 
ment of tlie use of nitrogenous 
fertilizers, 396. - Cereal seed trade, 
^55. - Control of silk worm egg 
production, 885. - Re cinema for 
agricultural use, 397. - French 
IV. A ffica : Merino sheep-breeding 
in Haute- Volta, 887. - French W. 
Indies : Encouragement of various 
plantations in Martinique, 658. - 
French Oceania: protection of plants 
against parasitic diseases, 659. - 
Great Britain : Agricultural Returns 
Bill, 399. - Hollajtd : re control and 
marking of cheese 662. - Re plant 
protection, 404. - Italy : re I/and 
improvement and agricultural cre- 
dits, 660. - Re preparation of 
silkworm seed, 400' . — Re higher 
instruction in agriculture and Ve- 
terinary medicine, 401. - Japan : 
Agricultural Tenancy Arbitration, 
402. - Jugoslavia : re seed selection 
and viticulture, 151 . - Latvia ; 
production of seed for .sowing, 147. 
- Fund for seeds, 888. -- Manufac- 
ture and export of butter, 148. -- 
Luxemburg : Chamber of Agricul- 
ture, 403. Re importation of 
oats for sowing, 889. - Madagascar : 
Regulation of sericulture, 145. - 
Morocco : re agricultural and silk- 


industries, 657. ~ Paraguay : re 
cotton seed, 663. - Portugal ; re- 
organization of Ministry of agri- 
culture, 405. - Re utilizatioii of 

waste lands, 406. - Rumania : 
New wheat, flour ^nd bread re- 
gulations, 664, 891. - Re testing 
of seeds of forage plants, 890. - 
Re encouragement of sericulture, 

149. - Re institution of agricultural 
Chambers, 892. San Salvador : 
re encouragement of agriculture, 

150. - Somaliland: re control of 
plant diseases, 661. - Spain : Or- 
ganization of agricultural and zoo- 
technical services, 389. - Organiza- 
tion of anti-malarial prophylaxis, 
395. ~ Tobacco cultivation, 390. 
- Reafioiestation, 391. - Re control 
and protection of forests, 651. - 
Re felling of trees on i^rivate 
property, 652. - Remount stations 
for horses, 393. - Customs dues on 
farm tractors, 392. - Re wines 
and alcohol, 653. - Re protec- 
tion of insectivorous birds, 394. - 
Re agricultural fields (“ campos 
agricolas attached to National 
schools, 671. ~ Switzerland : against 
cattle disease, 152. Union of 
S. Africa : Control of plant and 
animal diseases in Nyasalatid, 146. - 
United States : Inspection Divi- 
sion, Department of the Interior, 
144. - Venezuela ; Protection of 
forests and water reserves, 665. 

Laws of Bergmatm and Dep 4 ret 
and the size of animals, 336. 

Leeks: Germinabiiity of seeds, p. 333. 

Legiiminous Plants : seed crops iH' 
Roumania p. 680. - See also na- 
mes of different species. 

Lemon : Inheritance of compositioii in 
fruit through vegetative propa- 
gation, 35. - Isolation of anti- 
scorbutic factor in lemon-juice, 
294. - Encouragement of . I, plant- 
ing in Martinique, 658. - Research) 
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re varieties resistant to canker, 
1065. 

Lentils : cultivation in Romnania, 
p, 681, p. 692. 

Leopoldinia Piassaba, 755, 

Lepidium campestre, p, 1126. - L. 
densiflofum, p. 1103. - L. pube- 
scms, p. X168, p. 1169. - L, virgi- 
ni&mn, p. 1103. 

Leticite : as potassic fertilizer, p. 726. 
- Utilization o^L, 813. 

Leucocytes in milk due to abnormal 
mainniary microfiora, p. So. 

* ' Lennasalpeter ”, 281. 

Lianas (rubber-producing) : Indo-Chi- 
11a, 316. 

Libraries ; gifts for the J apanese 
libraries destroyed by the earth- 
quake, 188. 

Lima Bean {Pkasealus lunatus) : 
toxicity of, 29. 

Lime : see Soil correction. 

Limosella, p, 333. 

Limmt virginianum, p, 1103. 

Liquidamhar orientalis, L. tonkinen- 
sis, 852. 

Lithospermum arvense, p. 1170. 

Lobelia i%flata, p. 1103. 

locusts, as fodder, 86, ~ In Iraq, 
p. X182. 

Loess : Formation and odgin, p. 1 58. 

Loliwm, spp., p. 1130.- L. aHstatum, 
p. iioi, p. 1 1 17. -L, multi flomm, 
p. X098, p. 1099, p. IIOI, p, 1104, 
p. 1169, p. 1170, - L, perenne, 
p. 1098, p, 1099, p. IIOI, p. 1104, 
p, 1 1 15, p. Ill j, - L, temulen- 
turn, p, 1169, p. 11 JO. 

” Long John ” {Triplaria surina- 
mensis), 635. ■ 

Loschnig’s distillation boiler, 353. 

Lotus corniculatus, p. 1117, p. 1131, 
p. 1132. 

Lublinite : carbonates in the form of 
!., in Ukrainian soil, p. 444. 

Lucerne : Phosphoric-acid content. 
p, 937. - Country of origin and 
agricultural value of L. seed, p, 1095. 


-> Characteristics of clover and L. 
seeds of southern countries, p. 1141, 
p. 1152. - L. from Turkestan, 
p. 1140. - Weed seeds frequently 
present among L. seed of Argen- 
tina, p. 1164. “ As impurity found 
among red clover seed from Den- 
mark, p. 1098. - From Roumania, 
p. 1129. - From United States, 
p. 1 1 19. - From Hungary, p. 1115. 
- Bfect of dry heat on L- seed, 
577. - Seed innoculation of L. 
{Medicago sativa), p. 1076. - Val- 
ue of L. and sweet Clover on Sods, 
p. 1079. ~ Isolation of a protein 
from the leaves of L., 291. - In- 
fluence of Sodium Chloride on 
growth of L., 287. - Cultivation of 
L. in Rumania, p. 681. 

LunaHa biennis : ionolysis, ^.13. 

Lupin : Utilization of solar energy, 
563. - Content ki phosphoric acid 
of Lupinus luieus, p. 9 S 7 ‘- Influence 
of moisture and insolation on Lupi- 
nus angustifolius, p, 509. - Culti- 
vation of L, 71 1, - Toxic action of 
i*. 33^* 

Luxemburg : Chamber of agriculture 
instituted, 403. - Importation of 
oats for sowing, 889. - Exemption 
of superphosphates imported into 
France from L- from certificate 
of origin, 884. - International Con- 
gress for study and protectxon of 
birds, Luxemburg, Apr. 1925, 464. 

Lychnis GUhago, p. 1136. 

Ly copus virginicus, p. 1103. 

Lyihrum Salicaria, p. 334. 

Machinery : Recent innovations, 621. 
Farm implements and m., 103. - 
Gas and electric motors for agri- 
culture, ,711* Hoeing systems, 
6x6. - Mechanical tillage on sugar 
plantations, 617. - Duivel Tree 
Planter ” transplanting m., 762 . - 
Portable m. for artificial drying 
of crops^ 104, - Oil Palm M., 622. 
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— Motor cnisheis for ■vine siioots 
used as fodder, 607. — Promotion 
of rural engineering (France), 1025, 

- ** Comite central de cnllnre meca- 

nique 702. — Courses in rural 
meciiaiiics (Bavaria), 895. - Courses 
in rural meclianics (Rome), 429. - 
Russian requirements in agr. m. 
and implements, 502. - Exhibition 
of agr. m. (Brussels, Feb, 1925), 
215. ~ International Exhibition 

of 'WTiite Coal and Tourist 
Facilities, Grenoble, May-Oct. 1925, 
485 - Exhibition of Agr. tractors, 
Versailles, Sept. 1925, 99^- - tex- 
tile m. Exhibition, Manchester, 
Oct. 1925, 1002. - International 
competition of Viticiiitural m., 977. 

Madagascar : Regulation of sericul- 
ture, 145. 

Maize : High temperature and germ- 
ination of ni., 301. - Effect of 
varying supply of nutrients upon 
character and composition of m., 
p, 1078. - Consumption of oxygen 
by roots of m., 563. - Daily va- 
riation of carbohydrates in leaves 
of m., 27. - Origin, 835. - Origin 
and production of new varieties, 
1026. — Number of chromosomes in 
m., 299. - Seed-ear characters and 
productiveness in m., 856. - Pro- 
gramme of m. improvement, 574. 

- Pure seed production in Italy, 
688* - In Queensland, 41. - Supe- 
rior V'arietks cultivated in Sao 
Paulo (Brazil), 304, - Comparative 
tests of 6 Philippine varieties, 575. 

- Spacing of crops, 880. - Experi- 
ments with fallow, 619. - Culti- 
vation in Guatemala, 305. ~ In Ru- 
mania, p. 342. - Manufacture of 
furfural from corn-cobs, 107, 108. 

- Sw^eet com drying, 120. 

Malaria ; anti-m. campaign in Bra- 

75S. - In Rio de Janeiro, 507. 

- In Italy, 517. - In vSpain, 395. 

Malay ; see Federated Malay States. 


Malt : M. industry in Czechoslov-^ 

akia, 750 . 

Malus dasyphylla, M. domestica, M. 
Doumeri, M. laosensis, M, syives- 

tvis, 85S. 

Malva negkcia, p. iiiy. 

Mammary microflora, p, 65. 

Manganese : action of m. sulphate 
in mineralization of Nitrogen, 562. 

Mangels ; Hygienic conditions in Bel- 
gium, p: 92. , 

Mango : not to be cultivated in prox- 
imity of citrus trees, 76. 

Mangold : Cultivation of m. in Hol- 
land, p. 386. - Utilisation of solar 
energ}^ by m., 563. 

“ Manicole {Euterpe edalis), 635. 

Manihot glaziowii, 316. 

Manures : see Fertilizers : 

Mapping : Soil m., p. 440. - S. m- 
in diflerent countries, p. 1091. - 
Committee on nomenclature, clas- 
sification and m. of Soils, ;/?. 465. - 
Committee for Agro-Geological map 
of Europe, p, 466, p, 762. - Ger- 
man Phenological Service maps, 
668. - Geological map of Bavaria, 
p, 142. - Synoptic Agropedological 
map of Czecoslovakian Republic, 
p, 440. - Chart of the occurrence 
of Potassic Salts and Petroleum 
in Germany, p, 410. - Bibliography, 
p, 164, p, 451, p. 758* 

Maricaria saccifera, 755. 

Marshes, p. 663. 

‘‘Massarandubas’* {Mimusops biden- 
tata), 226. 

Mauritia fle^msa (Aete), 635* - ikf, 
vinifera, 755. 

Mauritius : Mauritian Pen Manure, 
272. - Bamboo from M. as paper- 
making material, 636. 

“ Mauritius Hemp {Fourcraea gi>- 
ganiea) : Production in British Em- 
pire, 842. 

Maximiliana regia ^ M, speciosa, 755.. 

Meat : Export trade from Brazil, 
757 - 
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WIedicago denticulata, p. 1171. - 

M, lupuUna, p, 1104, p. 1108, 
p. 1115, p. 1117, p. 1126, p, 1130, 
p, 1134- - M. maculata, p. 1171. - 
M. saliva : see I^uceme. 

Medicinal Plaints : Chiaa (Camphor), 
1014. - PauUinia Cupana, 226. - 
II. Internal. Conference for unifi- 
cation of formula for eroic reme- 
dies, 952. 

Melampyrum harpatimi, p. iioi. 

Melandvium album, p. 1117. 

Melilotus spp., p. 1120, p. 1130; 
828. - M. albus, p. 1079, p. 1126.- 
M. officinalis, p. 1115, p. 1117. - 
M. parvifiorus, p. 1102, p, 1164, 
p. 1166, p. 1167, p. 1168, p. 1169. 
- ikf. procumbens, p. 1102. 

Melinis minutifiofa : Fodder value, 53. 

Melon : Composition of CaHfomian 
Cantaloupes and commercial ma- 
turity, 75. 

Meteorology : British Co mm ittee of 
Agr. M., 448. - Activities of the 
International Institute of agr. eco- 
logy, p. 766. - Desert climate, 
p.jaS. - Cotton growmg in relation 
to climate in Egypt and Sudan, 
847. - Forests and rainfall, 598. - 
Sulphur and Nitrogen in Kent- 
ucky rainfall, i . “ Wheat yield and 
rainfall in Ohio, 2. - Climate and 
sugar production in Java, 3. - 
Raingrown Cotton and Climate, 
580. - Meteorological conditions 
and plant diseases, p. 369. -Rainfall 
in Roumania, p. 680. - Meteorol- 
ogical conditions in South Africa, 
709. 

Mexico : ist Congress of Stock breeding 
and Veterinary Hygiene, Mexico, 
Nov. 1924, 727. 

Microbiology : Course of instruction 
in m., at Pasteur Institute, Paris, 
169. 

Milk : Bfiect of feeding cabbage and 
potatoes on flavour and odour of 
M., 341 - M. production and draught 


efficiency, 874. - Quantity and 
composition of M., in relation to 
milking, 863. - Average production 
of a dairy herd, 872. - Influence 
of epizootic abortion on M. and 
butter production, 343. - Influence 
of foot-and-mouth disease on M. 
and M. production, 639. - In- 
fluence of diet and sunlight on 
vitamine content of M., 342. - 
Production of M. with Anti- 
rachitic properties, 95. - Influence 
of Insulin and Glucose on M. se- 
cretion and composition, 330. - 
Freezing point of Sudan M., 360. - 
Measurement of Hydrogenion Con- 
centration in dairy products, 358. - 
Reducing and oxydising reactions 
inM., 361. “ Mammary Microflora, 
p. 65. - Influence of Pasteurization 
and diet of cow on anti -scorbutic 
potency of M., 94. - Pasteurization, 
641 . - Oiditim vaviicolof, mould 
in M. and by-products, 359. 

M. industry in Egypt, 366. - 

In India, p. 781. - In Holland, 
p. 389, p. 391. ~ Gerber method for 
fat-determination in M., 638. - 
Value of methods in M. testing, 
338. ~ Re accuracy of Milk-record 
association results, 871. - M. test- 
ing of the Salers breed, 610. ~ 
Enquiry on dairy cow testing, 
p. 485, p. 781'. - Causes of varia- 
tions ill Cream tests, 122. - Founda- 
tion for study in feeding of dairy 
cows (Italy), 691. - Dairy Experi- 
mental Institute, Reading (Eng- 
land), 1 7 1. - Course of instruction 
for M. , testers, Znaim (Czecho- 
slovakia) 940. - International Dairy 
Congress, Paris, 1925, 197. - Paris 
(May 1925), 950. - Report on Inter- 
national Dairy Congress (D. S* A.), 
Oct. 1923, 455. - Exhibition of 
M. and derivatives, Sao Paulo 
(Brazil), Oct. 1925, 994. - Use of 
. Whey mixed with insecticide pow- 
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ders to render tliem adhesive, 8ao. 

- Solubility of milk powder, 123. - 
Citric acid content of M. powder, 
365. - See also ; Buffalo - Cow-Miik 
Products. 

Products : Measurement of Hy- 
drioii concentration in M P., 35^- 

- Oidium variicolor, mould in M. 
P-> 359- - Ozone for sterilization 
of water used in milk industry, 640. 

- See also : Butter -- Cheese ~ 
Kephir - Milk. 

Milking : p, j 6 . ~ Variations and con- 
stant relations in quantity of milk, 
863. - M. Machines in Austria, 351. 
Milling : 31st Congress of M. industry, 
Paris, Oct., 192.4, 206. — Flour re- 
gulations in Roumania, 664. 
Mimiisops hidentata, 226. 

,;&Iineralogy Manual of m., p. 409. 
Modiola laUfitica, p. 1170. -ikT. maU 
vi folia, /?. 1170. 

'Molasses : experiments on feeding 
M. to dairy cows, 866. 

Mottugo verticillata, p. 1103. 

Molungu shading trees for ex- 
perimental cocoa plantations in 
Brazil, 670. 

Montrichardia arbor escens, 635. 
'MjOOIS, p, 1078. 

Morocco : Decree for agricultural and 
silk industries, 657. — Sale .^of M. 
phosphate in 1924, 768. - Improve- 
ments in ^eep breeding, 875. 
Native school of agriculture, 680. 
Mukka-mukka (Montrichardia ar- 
bor escens)^ 635* 

-Mule : Heredity, p, 982.' 

Musa spp. : , see Banana. 

Mnsmiga Smithii, and its' yalue in 
paper manufacture, 57. 

•Museums : agricultural m., in ^ Cze- 
choslovakia, 939. 

Mustard : cultivation in Holland, 
p* 386. 

‘ Mutarawka ** (Jmnperus procera)^ 
79.^ 

.Myricaria, p. 333. 


Nelumbivm, p, 676. 

Neslia paniculata, p. 1137, p<- 1140. 

Netherlands : Agriculture, p, 386. - 
Potash, 1036. “ Regulations for 
control and marking of cheese, 
662, - Plant protection, 404, 
International Committee of phyto- 
pathology and economic entomol- 
ogy, 440. - International Cattle- 
breeding Congress, the Hague, Aug, 
Sept. 1923, 192*'*“ Catalogue of 
geological and agro-geological col- 
lections of Wageningen Higher 
school of agriculture, 247. - Period- 
dicals: Landbouwkundig Tifdschrift, 
257. - Nederlandsch WeekMad voor 
Z%iiveTbefeidling en Handel, X045. 

Nettle-rash, p, 336. 

New Caledonia : Walpole Islatid Phos- 
phate deposits, 7. 

New Zealand : Stratford Demonstra- 
tion Farm, 686. - International 
and South Seas Exhibition, Du- 
nedin, Nov. 1925, 21 1. 

Nickel : present in arable land in 
various countries, p, 1056. 

Nicotine in Tobacco, 572, 592. - 
N. as insecticide, 820. 

Nigella spp., p. 333. ~ AT. arvensis, 
p. I 100. 

Nipah Palm : Sugar content of juice, 
72. 

Nitrates : see Nitrogenous fertil- 
izers. 

Nitrogen ; amount found in rainfall 
in Kentucky, i. 

Norway : Soils of Moistad Experiment 
Station, Hedmark, p. 1081. 

Nurseries : Tea N., ' 589.' - Nursery- 
gardening in Holland, p. 396. 

Nyasaland : see Union of South 
Africa : 

Oak: : composition of forest litter, 
^.'407. — Tanning ' qualities, 604. 
- Hygienic , conditions in Belgium, 
p- 94 * _ 

Oats : utnization of solar energy by 
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‘0., 563. - Phosphoric-acid con- 
'tent of o., p, 937. - Impiirities in 
imported o., p. 1139. - Importa- 
tion of o. for sowing in I^nxem- 
. bitrg., 889. - As impurities in 
seeds from ^Argentina, p. 1169, 
p. 1 170. -New variety of o., 834. - 
Cultivation of o., by spaced-row and 
and hoeing system, 616. - In ex- 
periments with fallow in U.S.A., 
619, - In relation to agricultural 
costs of production, 623. - Cul- 
tivation in Rumania, p. 348. - 
In Holland, p, 386. - Hygienic con- 
ditions in Belgium, p. 90. - Utili- 
zation of o. hulls for production 
of Furfural, 107. 

Ochroma Lagopus (?) 603. 

Ocimum gmtissimum, 593. 

Oenocarpus distichus, 755. 

Oenoihem spp., p. 333. - 0. hetero- 
phylla, p, 1103. 

Oil : Olive industry in S. Kurope, 
354, - Production of vegetable O. 
in Chile, 60. - New process for 
removal of Acid from O., 753. - 
Uniform international analysis me- 
thods for O., 503. - Bxperimental 
work in Olive cultivation (France), 
912. - Cashew nut O., no. - Ba- 
bassu O., 850. - Brazilian Oil- 
palms, 755. - Palm O. machinery, 
622. - Palm O. in British W. Africa, 
1017. - O. extracted from grape 
seeds, 912. - O. Congress, S. Paulo, 
Brazil, 960. - Journal of Oil and 
Fat Industries, 527. 

Oil Palm : Machinery for O. P., 622. 
- O. P. in British W. Africa, 1017. 
' - Ua Me experimental Station (Ivory 
Coast), 922. - Pobe experimental 
station (Dahomey), 923. - Brazilian 
O. P., 755- 

Uil plants : “ Babassu 226, 755, 

850. - BerthoUetia excelsa, 226. - 
Coconut palm, 59, 109, 314, 658, 

851. - O. pahn, 622, 755, 850. - 
Brazilian O. palms, 755. - Olive, 


354> 454* “ Piassava nuts, 850. - 
Soybean, 58, 840. ~ See also' : Oil, 

Oils (essential) : extraction by means 
of refrigerator plant, 629. 

Olive ; Experimental work in O. 
cultivation, (France), 912. - Con- 
gress of Italian O. growers, Bari, 
Oct. 1925, 969. - 7th Internationa! 
Congress of O. growers, Seville, 
Dec. 1924, 1 9 1. - Report on above, 
454* 

Olive-pickling, 354. 

Olive residues in Sheep and Pig feed- 
ing, 85. 

Onions : cultivation in Holland, ^.386* 

- Marketing of American-grown 
Bermuda O., 633. 

Onobrychis saliva, p. 1176. 

Opium : Experiments in Spain, 325- 

- Anti-O. campaign, Ueague of 
Nations, 752. 

Orbignia Martiana, 755, 850. 

Ornamental plants : Stud3^ of o. p. 
(U. S. A.), 905. 

Ossification, 332. 

Osteophagy, p. 59. 

Ostrich : “ I^amziekte ” reproduced 
experimentally on 0., 59. 

Ozone : for sterilization of water used 
in milk industry, 640. 

Packing ; Oats imported into Lux- 
emburg, 889. - Seeds of forage 
plants, in Roumania, 890. - Ap- 
ple p. Stations in G. Britain, 
946. - Silkworm eggs in France, 
885. 

Palestine : Agricultural conditions, 
p. 751. - Chemical examination of 
sand from Mediterranean Coast 
of P., p. 736. - Vineyards near 
Jaffa, p, 728. - Afforestation, 
241. - Hebrew University of Je- 
rusalem, 933. 

Palm-nuts, 850. 

Panama: Land settlement, 231., - 
Model farm at Alanje; Cliiriqui 
Province, 167. 
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Fmtimm Bergi, p. ii6S, p. 1169. - 
P.. capillare, p. 1103, p, 1120, - 
P. colonum, p. 116S. - P. Crus'- 
gain, p. 1100, p. 1 1 15, p. 1 1 17, 
p. 1120. - P-' dichotomiflorum, 

p. 1103. - P. Gattingeri, p. 1x03. - 
P* p, 1174. - P. lanugi- 

MO sum, p. 1103. -- P. miliaceum, 
p. 1100, 1117. — P. pawipulvi- 

natmn, p. 1103, p. 1125. 

Paper : Chief materials used in 'p. 
niaJang, 636. - Tambookie grass ” 
{Hyperrhenice gla-uca), 355- - Tim- 
ber from British Guiana, 635. 

Paraguay : Cotton seed, 663. — School 
of agriculture at Asuncion, 937. 
- Foundation of Agricultural and 
Stock-breeding School, 431 . 

‘Paralysis of chickens, due to cocci- 
diosis, 862* 

Parasolier '' {Musanga Smiihii), in 
paper making, 57. 

Parietaria, p. 333. 

Park : Patco narionale d'Abruzzo, 
948. - Albert National P., Belgian 
Congo, 508. 

Pasciuba [Iriartea Orbigniana and 
L exorrhiza), 755. 

Paspalum setaceum, p. 1103. 

Passi flora, p, 333. 

Pasture : Soils of overflow meadows 
on baiiks of the Volkhov and I^ake 
Hmen, p. 1083. - Improvement of 
P. lands in Czechodovakia, xoig. - 
Improvement of grassland and 
p- of mountain communities in 
Italy, ' 748. ^ , Improvement of 

grassland in Yorkshire, England, 
35. - Tropical graminae harmful 
to F. in Belgian Congo, 54. - 

Patchouli, , 593. 

Paullinia Cnpana, ‘ (Guarana or Vai 
rana), 226. 

Peach,; Convegno del Fesco Ca- 
nale dCAIba, July 1925, 972., - 
Hygienic conditions in Belgium, 
p, 93 - 

Pear : Gerimnatioii Capacity of the 


pollen of certain varieties of P., 
300. - Hygienic conditions in Bel- 
gium, p. 93. - Harvesting and Stor- 
age of P., 1 17. — Effects of moist 
and dry air on the preservation of 
P,, 289. 

Peas: Germination, p. 1176. - Con- 
sumption of oxygen by roots of 
p'. 5^3. ~ Content in phosphoric 
acid, p, 937. - Cultivation in Rou- 
mania, p. 681, p, figi ; in Holland,, 
p, 386. 

Peat : Formation and general pro- 
perties, p. 158. - Uses of p., p. 729. 

- Partial Sterilisation, p. 431. - 
Availability of nitrogen in P., 273,, 

- P. for the improvement of sandy 
soil, p. 437. - Examination of P. 
materials, p. 1058. 

Pedology : see Soil Science. 

Pencil Cedar from East Africa, 79. 

Pentacme siamensis, 852. 

Peony {Paeonia) : germination, p. 333. 

Peplis, p. 333. 

Perfume plants : Essential oils from 
various parts of the British Em- 
pire, 593. - U. S. A. Research 
fellowship in chemistry of perfu- 
mes and essential oils, 906. - 
Cymbopogon gigantmm, 593. - Huon 
pine, 953. - Ocimum gratissimum, 
593. “ Salvia spinosa, 74. •“ Ta- 
gates minuta, 593. ~ Thyme, 593. 

Periodicals : Inteniational Congress 
of Technical Press, Paris, Sept. 

953- - Agricultural : Austria, 
1039. ~ Brazil, 104X. - Dutch E. 
Indies, 529, France, 1042. - 
Germany, 772. - Great Britain, 
780. - Guatemala, 256. - Holland, 
257. - Italy, 781. - Russia, '258. 
Spain, 523, 524, 776, 777, 778. - 
United States, 779. - Scientific, 
1043. - Biological Science, 252, 526, 

- Biological technique, 519. - 
Chemistry, 259. - 'Chem^try ,and 
Pharmacy, 525. - Chemical lab- 
oratory practice, 255.'“' Cqlloids,., 



774- ” Science, p. i66, p. 763. 
“ Botany, 530. - Giiano, 782. - 
Potatoes, 520. - Rubber, 528, 529, 
751. “ Pomology, 1046. - Forestry, 
1040, - Centenary of the AHge- 
meine Fors{- iind J agdzeitnng, 521 
“ Timber, 253. ~ Avicnltiire, 1044. - 
Beekeeping, 775. - Rural engineer- 
ing and agricultural machines, 254, 
522, 773. - Oils and Fats, 527. - 
Cheese industry, 1045. - Agri- 
cultural markets, 1038. - Austria: 
Der Landwirt, 1039. - Biologia 

genemlis, 252. - Centralhlatt fur 
das gesamU Forsiwesen, 1040. - 
Internationale Holzzeitung, 253* - 
Oesterreichische landw, Marktzeit- 
ung, 1038. - Brazil : Ceres, 1041. - 
China : China Chemists* and Drug- 
gists* Review, 525, - Dutch B- 
Indies : De Indisohe Culturen, 529. 
- France : Les Pastes de VAgricuU 
ture, 1042. - Revue Scientifique, 
1043. - Germany : Zeitschrift fur 
technische Biologie 519. - Die La- 
horatoriumspraxis, 255. - Kol- 

hid Zeitschrift, 774. - Deutsche 
Bergwerks-zeitung, 773. - “ Rar^ 
toffelnummer of the Deutsche 
landw, Presse, 520. >- Centenary 
of the AUgemeine Forst- und Jagd- 
zeitung, 521. - Technik und JViri- 
schaft, 522. - Ratgeher fur den Ma- 
schinbeirieh in der Landwirtschaft, 
254, - Great Britain : Agricultural 
Progress, 780. - India Rubber Jour- 
nal, 528. - World* s Rubber Position, 
751. - Feathered World, 1044. - 
Guatemala : AgricuUura, 256. - Hol- 
land: Landbouwkundig Tifdschrift, 
257. - Nederlandsch Weekblad 

voor Zuivelbereiding en Handel, 
1045* - Hungary : Chemische Rund- 
schau fur Mitteleufbpa und Balkan, 
259. ~ Italy : National Association" 
of the Agricultural Press, 451.. - 
Yearbook of the Jicdian Agricultural 
Press, 781 . - Peru : Boletin de la 


Compafiia administradora del guano, 
781. — Russia : Journal of Experi- 
mental agriculture of S. W, Russia, 
258. - Pedologie, p. 763. - Spain : 
Boletin de AgricuUura tecnica y 
economica, 776. - Progreso Agricola 
y Pecuario, 777. - Vida Agricola, 
778. — Produccion, 523. — El cre- 
dito agricola 524. -La Colmena, 775. 
- Sweden : Sveriges Pomologiska 
Forenings Arsskrift, 1046. - United 
States : Missouri Yearbook of Agri- 
culture, 1924, 779. — International 
Biological Abstracts, 526. - Journal 
of Oil and Fat Industries, 527. 

Persia : Alkali soils in Iraq, p. 753, 
p, 754. - Bardy Reed from Iraq 
in paper-making, 636. - Locusts in 
Iraq, p, 1182. - Agricultural Bxhib- 
ition, Teheran, Aug. 1925, 1007. 

Personal : 260-267 ^ 53^-555 7 ^ 3 ” 

806 ; 1047-1065 ; p. 467 ; p, 763, 
p. 764. 

Peru : Cotton, 56. - Pan-American 
Conference on Standardization, Li- 
ma, Dec. 1924, 194. - Boletin de 
la CompaMa administradora del 
guano, 782. 

Petits-cocos **, 850. 

Petrography : Treatise on, p. 409. - 
PetrograpMc '' Vademecum p. 
410. 

Petroleum : Technical School for the 
study of P. founded at Strass- 
burg by French Govt., 679. 

Phcdaris hr achy stocky s, p, 1138, 
p, 1139. - Ph, canariensis, p, 386, 
-^.1169, p\ 1170. - Ph, intermedia, 
p. 1169. 

Phaseolus lunatus (Lima bean) : in- 
vestigation re toxicity, 29. -^Ph. 
multiflonis, 573. - Ph. vulgaris^ 
573. - See also: Bean. 

Phenology : German Phenoiogical Ser- 
vice maps, 668. - “ Rarl-Hdnz- 
Thost Foundation *' for study oi 
ph., 669. 

Philippines : Comparative Tests of 



5^2 — 


native maize varieties, 575. - Be* 
lection in rice fields, in P., “* 

Copra industry and drying-meth- 
ods, 109. 

Pkleimi pratsnse : (timotiiy grass), 
p. 1098, p. 1105, p. mo, p, nil, 
p, 1119, p, 1126; 380. 

Phormi-imi tenax, 842. 

Fhospliates : see Fertilizers (phospha- 
tic). 

Pliosphoms in Stock feeding, 58. 

Photinia Benthamidna, 858- 

Photoperiodisni in relation toHydro- 
genion concentration of Cell Sap 
and Carlboliydrate content of Plats, 
32. 

Photosynthesis, p» 329. 

Phy salts spp., p. 110$, p. 1120. 

Pkytelsphas macrocarpa, 226, 755. 

Phytolacca dioica (Belhambra), 841. 

Piassava {Leopoldinia Piassaha and 
AUalea fmiifera) as an oil palm 
in Brazil, 755. - Exportation of 
palm nuts, from Brazil, 850. 

Pica, 59. 

Picea Engelmanni, 31. 

Picris echioides, p, iioi. — P. hU’- 
facioides, p. 1098. - P. stricia, 
p, 1104. 

Pigs: Minerai metabolism of the 
growing P., 346. - Olive residues 
in feeding, 85, - Feeding experi- 
ments with self-feeders, 96* - 
Breeds of Roumania, p, 976. - 
P. breeding in Tunisia, 61 1, 1029. 

' " Pin doba * " {A Ualea compia) , 755 . 

Pine : Transpiration of conherous tree 
seedlings, 31 . - Quantity and potash 
composition of needle-fall, p. 407, 
'p, 408. - Hygienic conditions in 
^ Belgium, p. 94, p. 95. 

Pineapple: Manganese ^ Chlorosis of 
p., its cause and control, 819. - 
Production of p., 326. 

Pinus aristata, 31. - P. scopulorum, 
31 - 

Pisciculture : Arti&cial fertilizing of 
fishponds, p. 677; 878. - Regula- 


tions re stewponds at Warsaw 
Agricultural Congress, 71 1 . - Hydro- 
logical research station, Obeniach- 
tal, Bavaria, 667. 

Pithecolobium tmpezifoUum, 635* 

Plant breeding : see Genetics. 

Plant nutrition: Photoperiodism in ref- 
lation to Hydrogen-ion concentra- 
tion and carbohydrate content of 
plants, 32. -- Natural increase of 
metal salts and othet inorganic com- 
pounds in P., p. 438. - Effect of 
salts on the intake of inorganic 
elements hy P,, p. 437. 

Plant nutrition : Importance to P. 
of nutritious soil substances with 
interchangeable bases, p. 439* - 
Photosynthesis, p. 329, 330. - 

Effects of additions of Nitrogen, 
Phosphorous and Potassium on 
Nitrogen economy p» 438. ~ Ni- 
trogenous metabolism of the higher 
P., 826. - Alleged fixation of Ni- 
trogen by green algae, ,^.438. - In* 
finence of lime on absorbent soil 
substances, p. 439. - Effect of 
varying supply of n. upon character 
and composition of maize p. 1078. 
- Absorption of carbon by roots of 
P., 284. - Feeding power of P. in 
different soil horizons, 828, - 

Importance of calcium in p. n., 

26, Studies in transpiration of 
coniferous tree seedlings, 31. - 
Daily variation of carbohydrates 
in leaves of Maize and Sorghums 

27 . - Starches as a food reserve, 290 . 

Plant Sociology’', p. 663. - See also 

Ecology. 

Plantago afistata, p. iio^, p, 1x21.- 
PL lanceolata, p. 1099, p, 1104, 
p. mo, p. 1115, p. 1117, p, 1119, 
p. 1126, p. 1129, p. 1134, p. 1175, 
PL major^ p, 1105, p. 1127. ■" 
Rugelii, p. 1103, p. 1 1 19, p. 1127. 

Plough : French competition for most 

■ important improvement in the 

■ tractor-plough, 1025. , 
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Ploiiglimg: Sub-soilmg trials in Oxford- 
shire, 6i8. - Mechanical tillage 
on sugar plantations, 617. - As a 
method of locust control, p, 1184. 

Plnms: Hygienic conditions in Bd- 
giiim, p. 93. ” Economic utilization 
of p. in brandy distilling with hos- 
chnigs’ boiler, 353. 

Poa annua, P. trivialis, p, 1098. 

Poinciana, 76. 

Poisonous plants for livestock, p. 60. 
- In Belgian Congo, 54. 

Polak [Oohroma Lagopus^), 603. 

Poland : Impurities in clover seed, 
p, 1128. - Vistula horse bean, 
306. - Beekeeping, 99. - Biblio- 
graphy of Polish Botany, 530. - 
National Institute of rural eco- 
nomy, Pidawy, 1 89. -- Internat. 
Congress of Agriculture, Warsaw, 
June 1925, 200, 462, 71 1 . - ist Inter- 
nat. Conference of Sugarbeet grow- 
ers, Warsaw, June 1925, 955. 

Pollen: lonolysis, p. ii. - Germina- 
tion capacity of p. of certain kinds 
of apples and pears 300. - Impolli- 

. nation of apples, 858. - Of cacao, 

565- 

Polycnemum mams, p. 1100, p. 1117. 

Polygonum aviculare, p. 1105, p. 1108, 
p. 1115, p. 1117, p. 1120, p. 1129. - 
P. campestre, p. - P, chilense, 

p. 1164, p. 1166, p. 1169. -P. Con- 
volvulus, p. 1136, p. 1167, p, 1170. 
— P. pensylvanicum, p. 1103. *- P. 
Persicaria, p. 1104, p. in 9, 
p, 1126, p. Jiyo, 

Pongamia glabra as an organic man- 
ure, 807. 

Poppy {Papaver somnifemm), iono- 
lysis, p. 13. - Cultivation in Hol- 
land (seed), p. 386. - In Spain, 
{for opium), 325, - Anti-opium 
campaign, 752. 

Porto Rico : New varieties of sugar 
cane, 248, 

Portugal: Re-organisation, of the 
Ministry of Agriculture, 405. - 


Measures for utilization of waste 
land, 406. - Science Congress at 
Coimbra, June 1925, 715. 

Potash : see Fertilizers, Potash.' 

Potato : Studies on P. tuber, 24. -* 
Utilization of solar energy, 563. 
“ Phosphoric-acid content, p. 937. 

- Sources of ammonia in P. ferti- 
lizers, 17. — Experiments in accli- 
matising Scotch P. in Austria, 307. 

- Seed P. improvement methods 
in U.S.A., 42. - P. trials in Scot- 
land, 48. - Size of P. sets, 49. -- 
P. sprouts as an index of seed 
value, 43. - Gerinination, 568. - 
Production under irrigation in 
State of Victoria, 50. - Cost of 
production, 623. - P. industry in 
Czechoslovakia, 750. - Cultiva- 
tion in Holland, p. 386, - Efiect 
of feeding P. to dairy cows, 341. - 
Hygienic conditions in Belgium, 
p, 90. - Control of wart disease 
of P., by soil treatment and 
sulphur, p. 1061. 

Potato-starch : industry in Czecho- 
slovakia, 750. 

Potentilla erecta, p. 1078. 

Poultr}^ Breeding : Treatise on P 
B., 876. - Improved Incubators, 
1032. - Selection of P., and hatch- 
ing, 877. - P., breeds in Roumania, 
p, 977. - Cross-breeding in first 
generation in P. B., 90. ~ Mucous 
Tissue of Cock's Comb and reac- 
tion of Sexual Hormone, 606. - 
Evolution of Potentialities in 
Chicks, 612. - Broodiness and Egg- 
production, 98. - Shape and weight 
of Eggs in relation to Sex of chicks,. 
347. - Growth of white, Leghorn 
Chicks, 613. - BSect of cold on 
Egg germination, 97. - Effect of 
adding vitamine-rich substance to 
normal ration, , 83. - Locusts in 
feeding P., 86. - P. B. in Holland, 
p. 390, p, 392. - Poultry Diseases : 
Paralysis of chicks due to .cocci- 
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diosis, 862. - Avian Tiibetciilosis, 
82. - Bngiish avicultnral Annual, 
1044. ” Instruction in P. B. in 
France, 915. ~ B^-la3ring compe- 
tition at iSostemeubnrg (Austria) 
348. - Cinetnatogtapii in instruc- 
tion in P, B, in France, 510. - 
Intematioiial Federation of Avi- 
culture, 694. - P. B. Society in 
Algeria, 182. ~ Third World P. 
Congress and BxMbition, Canada, 
1927, 199, 931. - Proceedings of 
2iid World P. Congress, Barce- 
lona, 1924, 957. - International 
P, Bsliibition, Brussels, 1925, 208. 

- Lyons, 1925, 210. - LiBe (kSo- 
ci4t^ des Aviciilteurs du Nord »), 
1925, 980. - 8th International 
P. Fair Brussels, 1925, 982. 

Preservation of Agricultural Pro- 
ducts : Sweet Com Drying, 120. 

- Fruit p. technique, 113. - Stor- 
age of Apples, 631 . - Loss in weight 
of stored apples, 118. - Storage of 
^ apples and pears, 117. - Cold Stor- 
age for Table Grapes, 119. - Bthy- 
lene in colouring of citms fruit, 
1 1 6. - Technology of Canning, 121, 

- Solubility of milk powder, 123.- 
See also ; Cold Storage. - Bnsilage. 

Protection of natural features of 

. Lower Austria, 385. ' 

Protozoa of the Soil : see Soil Science. 

Pruning ; of the Olive, 912, 921, - 
Long p. of the vine, 327. - P. 
of the wine by “ Maroger me- 
thod, p, 351. ' 

Pfumis Padus.'f. 332. ~ P. spinosa, 
P' 333 - 

PsaUiotm mmpestris, 634. 

Pssudotsuga taxi foliar 31. 

Publicity Fair, Leipzig, March 1925, 
476. 

Pyrethrum flowers in . the prepara- 
tion of insecticides, ,820. 

QUEENSiAm) ; See Australia. , 

Qmrcus Robur, Q. Sub&r, p: 1078. 


Quinine : discovery of Alkaloids in, 

770. 

Rachitis ; R. and deficiency in 
Vitamines, p. 58. “ Production 
of cow’s milk with antirachitic 

properties, 95. 

Radiotelephony for diflusion of in- 
formation on breeding of small 
livestock in Spain, 509. 

Radium : Radioactivity of the erup- 
tive , gaseS' of Vesuvius and SoMa- 
tara volcanoes, p. 327. - Beneficial 
and injurious effects of short-wave 
rays in nature, p. 331. - Radio- 
activity and mutation of plant 
species, p. 10. - Antirachitic pro- 
perties imparted to inert fluids 
and green vegetables by ultra- 
violet irradiation, 335. 

Rain : Sulphur and Nitrogen in 
Kentucky ■ rainfall, i. - Wheat 
yield and rainfall in Oliio, 2. 

Ramie {Boehmeria nivea), produced 
in the British Bmpire, 842. 

Ranuncuhis sp-p., p, 1175. - R. mer^' 
p. 1 100. - R. repens, p. 1104, p. 
nil. 

Rape : Anatomy of root and stan 
formation, 23, - Cost of production, 
623. - Cultivation in Holland, 
38b. 

Raphanus sativus, p. 1170. 

Raphiolepis indica, 85S. 

Rapistrum orientate, p, 1138, p. 1139. 
-- R. perenne, p, 1138, p, 1139. 
- R. rugosum, p. 1138, , ' 1 139, 

p. 1170. 

Ray ” system of cultivation (for- 
est and brush burning), 590. 

Reclamation: see ' Agricultural Meth- 
ods - Land Reclamation. 
Reformphosphat p. 922, p. 932. 

Reseda Ivdeola, p^ 1098, p, 1099. 

Resins and Oleo-resins of Indo-Chmar 
852. 

■R€union",(Isle of);: ' Water and, For- 
estry Service, 703. '' 
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Reviews : see Periodicals. 

Rlienania phospiiate, 281 ; p. 922, 

Rhus Cofiaria, 61 . 

.Rice : Weed seeds of r., from Argen- 
tina, p. 1170. Fertilizing, 46. - 
Effect of m^ganese on growth and 
3deld of r., 818. - Improvement of 
r, varieties in Ceylon, ’837. - For- 
eign varieties of r,, introduced 
into China, 900. - Mass selection 
in Philippine .r. fields, 40. - Ma- 
chine winnowing of r. seed, 576. 

- Systems of cultivation, p. 669. - 
Cultivation without transplanting, 
350. - R. growing in Brazil, loii ; 
in Ceylon, 45 ; in Malaya, 47. - 
Control of r. trade. Ivory Coast, 
886 - 

Robinia Pseudo-Acacia^ p. 329. 

Rontgen Rays and fruit examination, 

244* 

Roots : Contrivance for studying de- 
velopment of r., 21, -« Structure 
and identification of r. of certain 
fruit trees, 22. - Anatomy of r. 
of rape and turnip, 23. - Thermo- 
tropism, 283. - Absorption of car- 
bon by r., 284. - Oxygen and r. 
of plants, 563, - Relation of r. 
growth to ox3’'gen supply, 30. 

Rose : International R. Show, Ba- 
gatelle (Bois de Boulogne) 1925 - 
1926, 484. 

"'Rougier'*, red Permian soil, dep. 
of Avejrron (France), p, 1071, 

Roumania : Agrarian policy and Agri- 
cultural production, 501. - Deve- 
lopment of agriculture as a result 
of agricultural reforms, 1018. - 
Institution of agricultural Cham- 
bers, 892. - Cereal crops and trade, 
p. 338, p. 1004. - New wheat, 
flour and bread regulations, 664, 
891. - Cultivation of leguminous 
seed crops, p. 680. - Testing , of ' 
seeds of forage plants, S90. - 

Impurities in red dover seed, 
_p. 1129. - Vine-growing, p. 35., 


- Stockbreeding, p. 972. - Damage 
caused by Golubatz Fly, 329* - 
Measures for encouragement of se- 
riculture, 149. - International Con- 
gress of pure and applied chem- 
istry, Bucharest, June 1925, 954. 

Rubber: World’s r. position, 75 1. 

- R. in Brazil, ion. - Control of 
r. on Ivory Coast, 886. ~ Inter- 
national Conference on Tropical 

■ R. products, Brussels, April 1924, 
193 * 

Rubber plants : Balata {Mimusops 
hidentata), 226. — Hevea brasilien- 
sis, 62, 63, 64, 65, 66, 316, 356, 
426, 432, 528. 

Rubus, p. 1152, p. 1154.* 

Rudbeckia hiria, p, 1103. 

Rumex spp., p. 1171. - R. Acetosa, 
p. 1115. - R. Acetosella, p. X105, 
p, nil, p. 1115, 3:175. ~ 

crispus, p. 1104, p. 1108, p. 1 1 10, 
p. 1118, p. 1119, p, 1126, p. 1129. - 
R. domesticus, p. 1100, p. iiii, - 
jR. magellanicus, p. 1165, p. 116S, 

- P. obtusifolius, p, 1120, - R, sa- 
licifoUus, p, 1103, - i?. stmophyllus^ 
p. 1102, p, 1 1 17. 

Rural Economics : Properties of Soil 
and their improvement as a basis 
for Farming Scheme, p, 730. - 
Profit yielding capacity of farms, 
626. “ Agricultural Valuations, 625. 
~ Importance of Root cultivation 
in Farming organisation, 623. - 
Tropical Estate accountancy, 352. 

- Cost of transport in Africa, 628. 

- J apanese legislation on Agricul- 
tural Tenancy Arbitration, 402. - 
Calculating average production of 
Dairy Herd, 872. - United States 
International Institute of Co-oper- 
ation, ' 441 . - Brazilian Euquiry re 
Increase of Prices, 759. - Home 
Colonization in Italy, 500. -R. 

' e. in; Holland, p. 392. - Farm or- 
ganisation in Kansas, 624. --Inter- 
national Congress of Social Bco- 
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nomy, Buenos Aires^ Oct. 1924, 
712. -See also : Agricultae in dif- 
ferent countries. 

Russia : Agricultural progress, 749. 

- Genesis and geography of agri- 
cultural land, p. 160. -Soil of R. 
and surrounding regions, p. 749*- 
Nature of rocks and soil in the 

, Kursk district, p, 746. — Soil strata 
in White R., p. 441 ; hi Ukraine, 
p, 442. -Soils on Banks of the 
A^olkhov and Lake Ilmen, p» 1083. 

- Tobacco Cultivation in Ukraine, 
p^ '538» -■ Vine-growing and wine- 
making, p, 17. - Vine-growing dis- 
tricts, p. 357. - Requirements in 
agricultural machinery and imple- 
ments, 502. — Cold Storage orga- 
nisation, 190. - New theory of so- 
lutions (work of the Chair of 
Scientific research, Kiev, Ukraine), 
p. I. - Technical chemical Bureau 
of the Russian Sugar-refining Union 
Kiev, 452. - Ukraine Committee 
for Scientific agriculture, 453. - 
Periodicals: Journal of Experiment- 
al AgficuUure of South-Western 
Russia, 258. - Pidologie, p. 763. 

Rye : Utilisation of solar energy, 
563. — Assimilation of Potash by r. 
seedlings, 386. - Cultivation by 
spaced-tow and hoeing system, 
616. - Cultivation in Brazil, loii. - 
In Holland, p. 086. - In Rumania, 
p. 349. - Hygienic conditions in 
Belgium, p, go. 

Rye grass [Lolium spp.) : Weed, 
seeds of Lolium muUiflorum from 
Argentina, p, 1170. - Adnuxture of 
annual Argentine r. g. seed in Kn- 
' glish and Italian r. g. seed, p. 1176. 

Sainfoin : Getmination problems, 
p. 1176. 

Salsola Kali, p. 1102, p. 1118. — 
S. pestifer, p. 1103. 

Salt as fertilizer, 817. 


Salvia nemorosa, p. iioi. — S. pra- 
tensis, p. 1098. - 5 . Sdarea, 74. - 
S. spinosa, 74, 

San Salvador : Measures for the en- 
couragemeiit of agriculture, 150. 

Saponaria Vaccana, p^ 1138, ^.1139. 
Sapucaia ” (Bertholletia excelsa), 226. 

Sarothamnus scoparium, p, 332. 
Savarts p, 663. 

Scheffiera depressa, 635. 

Scleranthus annuus, p, 1099. 

Scurvy : Isolation of the Antiscorbu- 
tic factor, 294. - Antiscorbutic 
potency of milk, 94. 

Sea weeds : see Algae. 

Sedum acre, p. 333, 

Seeds : International vSeed testing as- 
sociation : papers, p, 1095, P' 1x34, 
p. 1163; abstracts, p. 1173; gen- 
eral information, p. 1177.- Mem- 
bers of the Int. S. t. Assoc., p. 1177. 

- Note re corresponding members, 
p. 1181. - Determination of place 
of origin of S., p. 1134. **' Betenni- 
nation of place of origin of clover 
and forage crop S., p. 1095, 
p, 1 1 41. - Place of origin of S. 
from Argentina determined from 
accompan^dng weed seeds, p. 1163, 

- Uniformity in S. testing reports, 

p, 1173. - Determination of moist- 
ure in S., 1174. - Grading of 

S. and purity ; what species are 
to be described as weeds I, p, 1174. 
Report of the Dodder Committee, 
p. IX 25. - Work of Official Seed 
testing Station for England and 
Wales, p. IT 75. - Vitality of buried 
S., p. 1176. - Effects of short-wave 
irradiation on getmination, 331. 

- “ Vexdissage '' of S., p. 236, - 
Spacing experiments, 620. - ** Yeo- 
man II a new seed wheat, 239. - 
Importation into Luxemburg of 
oats for sowing, 889. - Seed maize 
improvement, . 41 . , - Effect of ^ high 
temperatures on germination and 
growth of maize, ,301. Machine 



— 57 


winnowing of rice s., 576. - A.rgen- 
tme Rye Grass s. and Italian 
Rye grass s., p, 1176. - Agricultural 
value of trefoil and influence of 
origin of seed, 52. - Effects of dry 
heat on Alfalfa s., 577. - Seed in- 
oculation of lucerne, p. 1076. ~ 
Seed potato improvement methods 
in U*S.A., 42. ■ Potato trials in 
Scotland, 48. - Size of potato sets, 
49. - Potato sprouts as index of 
S. value, 43. - Factors affecting 
protein and oil content of soybeans, 
58. - Disinfection of cotton s. 
with Carbon disulphide, 302. - 
Distribution of cotton s. in different 
States of Brazil, 497. - Cotton s. 
in Paraguay, 663. - Community 
cotton production and pure seed 
supply, U.S.A., 498.- Improvement 
of Queensland Cotton S., 845. - 
Tea s. production in Tranninh 
(Upper Taos), 590. - Cacao s., 565. 

- Selection of seed coconuts, 851. - 
Standardisation of methods of anal- 
ysis of S., 71 1. - Brazil : Govem- 
met s. service, 943. - S- farm, 
Sao Simao, Brazil, 444. - Region- 
al S. competitions, Brazil, 478. 

- Chile : regulations for Advances 
of S., 882. - S. selection in Cze- 
choslovakia, 750* - Regulation of 
trade in cereal S., France, 655. - 
Production of pure s. (Italy), 
688. ~ Production of S. for sowing 
(Datvia), 147. - Fund for S. (Dat- 
via), 888. - S. production in Hol- 
land, p. 386. - Experimental work 
with S. in Tanganyika Territory, 
424. ” 8. selection in Kingdom of 
Serbs, Croats and Slovenes, 15 1- - 
Testing of S. of forage plants in 
Roumania, 890. - International 
S. exchange by botanic gardens, 
675. - Federal experimental S. 
testing Institute, Lausanne, 435- 
Reports of xst International S. 
trade Congress, T/>ndon, July 1924, 


458. National S. Fair, Paris^ 
Jan. 1925, 218, 486. 

** Segala (rye soil in dept, of 
Aveyron, France, p. 1071. 

Serbs-Croats and Slovenes (King- 
dom of) : Seed selection, 151. — 
Viticulture, 151. 

Sericulture : Work of Prof. Lenticchia, 
798. - Silk producing I^epidoptera 
in French Guinea, loo. - Barba- 
cena sericultural Station, Brazil, 
898. - Protection of S. in State 
of Sao Paulo, Brazil, 387. - Experi- 
ments in S. (France), 916. - Super- 
vision of production of silkwonn 
eggs (France), 885. - Diploma 
of expert producer of silkworm 
seed (France), 917. - Supervision 
of preparation of silkworm seed 
(Italy), 400. - Regulation of S. 
Madagascar, 145. - Decree in fa- 
vour of S, in Morocco, 657. - In 
Roumannia, 149. - International 
Silk Congress, Paris, June 1925, 
956. 

Serodiagnostic investigations on af- 
finity between various Dicotyl- 
edons, 20. 

Setaria spp., p. 1139. - S. germanica, 
p. 1100, p. 1 1 17. - S. glauca,p ^1x00^ 
p. 1104, p. 1115, p. 1118, p, 1119, 
p. 1126. — 5. imberbis, p, 1168, 
p. 1169. - S, viridis, p, 1100, p, IT04, 
p. 1115, p. 1117, p. 1119. 

Sexual hormones, 606. 

Seychelles : Cinnamon oil from S., 
593 - 

Sheep : OHve residues in S. feeding, 
85. - Breeds in Roumania, 975. - 
Breeding of Merinos in Haute-Volta, 
(French W. Africa), 887, -Lagren4e 
breed in Tunis, 344. - Improve- 
ments' in S. breeding In Morocco, 
875. - “ Lamziekte ”, p. 59. ~ 
Vocational school for shepherds, 

' Rambonillet, France, 168. - Inter- 
national S. show, Montevideo, Uru- 
guay, Feb. 1924, 213. 



Shemrdia arvensis, p. 1099, p. 1104, 
p, 1105, p. 1175* 

Shorea cambodiana, Sk. cochimhi- 
nensis, Sk, Hamiandii, Sh. Men- 
rimia, Sh. kypochra, Sh. maritima, 
Sh. Thorelli, Sh. ohtusa, Sh. sia- 
mensis, Sh. vulgaris, 852. 

Shows : 'see Bxhibitions- 

Sida rJwmhifoUa, p. 1170. 

Sierra I^eone ; see British West i\.frica. 

Silage ; S- feeding investigations, 84, 
III. 

Silani ” {Vigma marina), cover and 
forage crop, in the Philippines, 
579 - 

Silene antirrhina, p, 1103. - S. di- 
chotoma, p. 1098, p. 1102, p. 1115. - 
S. gallica, p. 1170. - S. inftata, 
p. 1099, p. 1130. 

Siio (Italian method), in U.B.A., , 238. 

Silyhum Marianum, p. iijo. <. 

Simulium cohmibaczense (Gohihatz 
Hy), 3.29. 

Sinapis arvensis, p. 1104, p. 1105, 
p.' 1108, p. 1118, p. 1130, p. 1136, 
p. 1175. 

Sindora cochinchinensis, 852. 

Sinter-Phosphate, p. 922. 

Sisal : Production and characteristics 
585. - Production in British Em- 
pire, 842. - On the Gold Coast, 313. 
Cultivation of S- encouraged in 
Martinique, 658. - Cultivation in 
Malaya, 584, 4 

Sisffimhium spp., 1103. 

Slaughter-House Blood in Animal 
feeding, 87. 

Soil correction : Importance of Cal- ' 
cium for plants, 26. - Fertilizer 
tests with and without', ground 
, Bimestone, 556. - Synthetic ■ Cal- 
dum Silicate as a Source of Lime for 
Soils, 271.- Hydxogenion Concentra- 
tration in S. and Lime require- 
ment, p. 142. ~ Soluble Calcium, of 
S., in xeiaiion to Acidity, p. 1059. 
- Continued applications of Calcium 
and Magnesium and S. reaction. 


270. - S. reaction in relation to 
Calcium adsorption, p. 141 - 

Kfiects of Lime on decomposi • 
tion of S. organic matter, p. 428. 

- Efiect of Lime on fertilizing 
action of Nitrogen^ 15. “ Chemico* 
physical efiects of Lime and Cal- 
cium Carbonates on S., 269. - 
Transformation of Lime in S., 
p. 741. - Liming of S. in France, 
p. 1064. ~ Liming o| S. in Assam, 
4. - Injurious effect of excessive 
liming on Podsol Soils, p. 1061, 

- Removal of Lime from S., p. 1058. 

- Correction of Sandy Soil with 
meadow marl, moor and Clay Soils, 
p. 437. - Gypsum : Analysis and 
products, 5. 

Soil Improvement : Hydraulics and 
s. i, loi. - S* i. in Austria, 443. - 
In Canada, 947, - In Italy, 763. -- 
Laws re s. i., in Italy, 660. -Asso- 
ciations for s- i., in Southern Italy 
and the Italian islands, ' 706. 

- National Land Improvement 
Exhibition, Naples, Aug. 1925 
1006. - Union of S. Africa Brought 
Commission (report), 709. - Fer- 
tilising of Ponds, 878. 

Soil Science : General : Manuals on 
geology, p. 410, p. 729. - Chart 
of occurrence of Potassic salts and 
Petroleum in Germany, p. 410. - 
Manual on Mineralogy, p., 409. - 
Manual on Petrography, 'p. 409. 

- Petrographic Vademecum 
;^?.4io.-S.Sc, for Fanners and For- 
esters, p. 410. - S. Sc. ' for Survey- 

■ ors and Agricultural Technicians, 
p. 730. - S, morphology and agri- 
cuituxai Sc., p. 729. - Subsoil 


dynamiting, p. 731. - Properties 
of S. and improvement as a basis 
for a general farming Scheme^ 
p. 730. - Peat and its applications, 
p. 729. Desert 'dimate and an- 
imal life, p. 728.;- U.S.A. national 
'Institute for colloid research, 279, 
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- Catalogue of geological and 

-geological collections of Wagenin- 
gen Higlier School of Agricnltnre 
(Holland), 247. -Wterature :p. 164 ; 
p. 448 ; p. 755 ; p, 1087. - Soilphys- 
ics : Decomposition of clay silica- 
tes, p, 140. - Temperature of the 
surface of deserts, 73 r . - S. slirink- 

age, p. 138. - Influence of barom- 
etric pressure changes on aeration 
of S., p. 133. - Radio-activity 
of eruptive gas of Mt. Vesuvius 
and Solfatara ; their influence on 
development of bacteria and higher 
vegetation, p. 327. - Rate of out- 
flow of Granular substances, p, 137. 

- Permeability of Colloid-dispers- 
ing substances under influence "of 
electrolytes, p. 138. - Alkali S. 
and Colloidal phenomena, p. 139. 

- Maximum Water-retaining cap- 
, acity of coEoidal S., p, 412. - 

International comparative anal- 
yses* of S. samples (for mechanical 
analysis), p. 460. - Theory of 
mechanical analysis of sediments 
by automatic balance, p. 136, - 
Methods of mechanical analysis of 
S., p. 705- ~ Form of mechanical 
composition curves of S., Clays and 
other granular substances, p. 414- 

- Apparatus for S. volume deter- 

mination, p, 100. - Frosion and sur- 
face , run-ofl under ' different S. 
conditions, p. 1055. ~ Influence 
of Water on S. granulation, p. 41 1. 
^ S. moisture investigation meth- 
ods, p. 1055. - Method for direct- 
ly estimating Water-supplying 
power of S, in a field, p, 412. - 
Movement of S, Salts and S. moist-, 
ure determination, p. 411 . - Moist- 
ure equivalent of heavy S.» 
p. 413. - Observations on inib- 
itional s. moisture, p, 134. - 

Capillary distribution of moisture 
in S. columns, p, 135. - Capillary 
rise in S., p. 732. - S; moisture In- 


vestigations in Canada, p. 413, - 
S. and Subsoil permeability ; eva- 
poration, 563. “ Factors influenc- 
ing S. impermeability, p. 1054* - 
Apparatus for determination of S. 
permeability, p. 733. litera- 
ture : p. 164, p. 448, p. 755, 
p, 1087. - Soil Chemistry : Changes 
in chemical composition of S. 
after long-continued treatment, p. 
144. - Studies on virgin and de- 
pleted S., p. 148. - Chemical de- 
composition in Egyptian deserts, 
P‘ 733- “ Method for testing arti- 
ficial fertflizers, p. 428. -* Examina- 
tion of Peat materials, p. 1058. - 
S. solutions ; methods for obtaining 
and testing, p. 416, ~ Secular and 
seasonal changes in S. solutions, 
p. 415. - Changes in S. solutions 
on various ploughed fallow -S., p. 
427. - Comparison of S. solution 
and water extract of Alkali S., 
p, 145. - S. extracts and efiect of 
fertilizer salts, p. 423. - Electrical 
conductivity of S. extracts and 
detection of infertility, p, 147. - 
Drying of S. and maintainance of 
fertility, p. 420, - Electrical charge 
of clay colloids, p. 416. - Soil col- 
loids and their action on Dime 
and Bicarbonate of Lime, p. 427, - 
Reactions between S. and various 
chemical compounds, p. 424, - 
Lime-content and reaction of S. 
in relation to geological formation, 
p, 1018. - KCl addition in the 
case of electrometric determina- 
tion of S, reaction, p, loix. - EasEy 
soluble calcium of S. in relation to 
Acidity, p. 1059. - Cause and nature 
of lime transformation in S., p. 741* 
- S. reaction in relation to Calcium 
adsorption, p, 141. - - Injurious 
effect of excessive liming of Pod- 
sol-S,, p. 1061, - Liming of S. 
in France, p, 1064, - Removal of 
lime from S., p, 1058. — Adsorp- 
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tion and absorption of bases by 
S., p. 420. - Base exchange in 
E-othamsted S , p, 740. - Compa- 
rison of Qualitative tests for S, 
acidity, p. 417. -- Methods of Study- 
ing S., a., p. 427. - Electrometric 
determination of S. reaction, p. 739, 
p, 740. ~ Active bases and excess 
acids in Minetal S. 425. - In- 
fluence of various Salts on acid 
S., p. 421. - Base exchange in re- 
lation to S. acidity, p. 740. -■ Im- 
portance of hydrogen-ion concen- 
tration in physico-chemical stu- 
dies of S., p. 143- - Measurement 
of hydtogen-ion concentration in 
S* by quinhydrone electrode, p. 142. 

- Determination of hydrogen-ion 

concentration of S. by colorime- 
tric method, p, 422. - Hydrogen- 
ion Concentration in S. and lime 
requirement, p, 142. - Relation 
between Fg value, lime require- 
ment, and thiocyanate colour of 
S., p, 741. - S. acidity and its re- 
lation to Nitrate and Ammonia 
production, p. 736. - Acidity of 
Forest soils, p. 738. - Absolute 
capacity for Air and degree of 
acidity of forest s., p, 1061. - 
Influence of S, Buffer action 
p. 417. - Alkali Soils : Intemat, 
Society of S. Sc., Sub-committee 
for Alkali S., 464- - Investiga- 

tions on A. S., and colloidal 
phenomena, 139. - Chemical and 
biological effects of treatments on 
A. S., p, 419. - Influence of neu- 
tral Salts on S. reaction, p. 123. - 
Nickel and Cobalt in arable S., 
p, 1056. “ Iron, Aluminium and 
Manganese in Hawaiian S. p. 147. 

- Effect of iodine on S. and plants, 
p. 736. - Catal3?tic action of' S., 
in Moravia, p. 105. - Effects of 
lime on decomposition of S. or- 
ganic matter, p, 428, - Decompo- 
sition of organic matter in S., 


p. 426. ~ S. organic matter and ac- 
cessory substances promoting plant 
growth, p. 148. - Formation and 
decomposition of humus, p. 733. - 
Quantity and nature of Black 
Substance '' in certain Moravian 
S., p. 742. ” S. nitrogen, p. 422. 

- Chemical analysis of agricultural 

S., p- 737. “ Analysis of Quater- 
nary alluvial deposits, p. 1058, - 
Composition of ^ brick earth, 
p. 1059. - Chemical nature of a 
colloidal clay, p. 1057. - Chemical 
examination of sand from coast of 
Palestine, p. 736. - Determination 
of ammonia in S., p. 415. -Deter- 
mination of nitrates in S., p. 146. -■ 
Determination of Phosphoric Acid, 
p. 1057, - Rapid determination of 
available phosphate in S. by the 
Coemleo-Molybdate reaction of De- 
niges, p. 145. - Composition of S., in 
relation to deficiency diseases of li- 
vestock, p. 60. - S. treatmeht with 
Sulphur for control of potato wart 
disease, p. 1061. - Soil rocks and 
their stratification in the Speier 
chart and on soils of the Kusel chart 
of the I : 100 000 Bavarian geol- 
ogical map, p. 142. - Literature: 
p. 164, p. 449, p. 756, p, 1088. - 
S. Biology : Quantities of carbon 
dioxide formed in S., p. 925. - 
Committee for S. bacteriology, 
ps 465. - Microbic flora in S., 150. 

- The Streptotriceae of Vesuvian. 
SoEs, p. 433. - Bacillus botuUnus 
and B. tetani in S. samples, 151. 

- Thiobacillus thiooxidans^ p. 1076. — 
Invertebrate fauna of arable land, 
p. 1075. - S. protozoa and their 
effect on crops, p, 151. - Protozoa 
and S. fertility, p. 743. - Protozoan 
fauna of S. in U.S.A., p. 429. - 
Some Protozoa from S. collected ^ 
by “ Quest expedition (1921- 
1922), p. 434. - Protozoa from S* 
and mosses of Spitzbergen, p, 743^. 
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S. analysis by means of 
Bacteria, p, 742. - Quantitatiye 
investigation of bacterial and pro- 
tozoan faima of 8 ., p. 430. - Stan- 
dardised Agar medium for count- 
ing S, bacteria, p. 434. - Organic 
matter and development of micro- 
organisms in S., p. 149. “ Partial 
sterilisation ■ of S., p. 151 ; P. s. 
of S. by antiseptics, p, 154, p. 743. 

- Partial sterilisation of peat, 
p. 431. - Action of Protozoa on 
bacteria when inoculated into ste- 
rile s., p. 429. ~ Investigations on 
Azotobacter, p. 432. - Nitrogen 
fixation in S. and mannite decom- 
position, p. 150, - Bacteria wliicli 
fix Nitrogen in Vesuvian S,, p. 743. 

- Nitrification in S. African S», 
p. 431. - Influence of nitrifying 
bacteria on growth of barley, ^.431. 

- Bacterial inoculation of Sugar 
Beet, p. 1074. - Seed inoculation 
of lucerne {Medicago sativa), p. 1076. 

- Ammonification and nitrifica- 
tion of woodland S., p. 436. - 
Deficiency in Nitrate and injury 
to plants caused by mixing saw- 
dust wijth S., p. 435, p. 440. - 
Density of unicellular organisms, 
p. 429. - Microbiological course at 
Pasteur Institute, Paris, 169. - 
Literature : p. 164, p, 450, p. 757. 

- Soil and vegetation : Appeal for 
cooperation in work of VI Commis- 
sion on application of S. vSc. to 
Scientific Agriculture, p, 1092. - 
S. cultivation and national farming, 
p, 156. - Biogeographical classi- 
fication of cropping systems, p. 663. 
“ S. reaction and yield, p. 435. - 
The concentration of Hydrogen-ions 
of the S. and formation of plant 
substances, p. 1077. - Factors 
affecting the growth of crops on 
acid soils, p. 154. - Improvement 
of sandy s., p, 437. ~ Effect of 
S. alkali on plant growth, p. 745. - 


Importance ' to plants of nutritious 
S. substances with interchangeable 
bases and infiuence of Lime on 
absorbent S, substances, p, 439* 

- Effect of salts on intake of in- 
organic elements by plants, p. 437, 

- Feeding power of plants in dif- 
ferent S. horizons, S28. - Effects 
of additions of Nitrogen, Phospho- 
rous and Potassium on Nitrogen 
economy, p. 438- -- S. organic 
matter and accessory substances 
promotiug plant growth, p. 148. - 
Deficiency in nitrates caused by 
wood waste in S., p. 435 ; injury 
to plants caused by mixing saw- 
dust with S., p, 440. - Ammoni- 
ficatioii and nitrification of wood- 
land S., p. 436. - Utility of stable 
manure nitrogen in field S., p. 435. 

- Alleged fixation of nitrogen by 

green algae, p. 438. - S. moisture 
and available nitrogen in relation 
to yield of wheat, p. 439. - Trop- 
ical graminae harmful to pastures 
and arable land, 54. - Effect of 
varying supply of nutrients upon 
character and composition of maize, 
p, 1078. - Injurious after-effects 

of sorghum, p. 155, - Comparative 
value of alfalfa and sweet clover 
on S., p, 1079. - Forestry value of 
of sandy S., 744. - Influence of 

S. acidity on growth of trees, 
p . 744 . - Mortality of firs in the Wie- 
nerwald, p, 155. - Weed control 
and moisture conservation, p, 746, 

- Evolution of botanical agronom- 
ical formations in W. Congo, 19, 

- Literature : ^.164, p. 451, 

p. 757, p, - Regional 5 . Sc.: 

Origin of Alkali S. and physical 
effects of treatment, p, 157. - 
Formation and origin of Loess, 
p. 158. ~ Peat : its properties and 
formation p, 15S. - Desert forma- 
tion, p. 158 “ Geology of the Sarthe, 
p, 1084. - G. of Pays de Gex (Ain), 
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f. 10S2. - G€olog3? of Istria, p. 1080. 

- G. of Monte Pisano, p. 446. - 
G. to tlie east, of the Catiia range, 
p, 446. - G. of Apulia, 935. - Sicil- 
ian red earth, p. loSi. - Italian 
forest S., p. 163. - ' Bavarian geol- 
ogical map and S. minerals, p. 142. 

- Agronomical and scientific exami- 
nation of S. in Welwain district 
(Bohemia), p. 750. — “ Black Sub- 
stance '' in certain Moraman S., 
p, 742, - S. in the Brina-Save- 
Morava areas, ^.751. - Beetroot 
S. in Bohemia, p. 1083. - Brown 
earth in Finland, p. 402. - Chalk 
inLettonia,|?. 750. -S. of kettonia, 
p. 752. - S. of Moistad Experiment 
Station, Hedmark, Norway, 1081. 
' Genesis and Geography of Rus- 
sian agricultiiral land, p, 160. - 
S, of Russia and surrounding re- 
gions, p, 749. - Rocks and S. in 
the Rursk district (Russia), p, 746. 

- S. strata in White Russia, p, 441 ; 
in Ukraine, p. 442. - S. in Georgia, 
j 5 >. 1085. - S. of overflow meadows 
on banks of the Volkhov and Lake 
Ilmen, p. 1083. — S. in the Sudan, 
p. 441, - Agricultural conditions 
in' Palestine, p. 751. - Alkali S. 
in Iraq, p. 753 ; p. 754- - S. sur- 
vey of the Bialah Area (Mesopot- 
amia) p. 753. - Black cotton s. 
in Madras Presidency, S49. - S. 
t3^sdn Java and Sumatra, p. 164. 

- Agricultural regions of North 
Dakota, p. 1085. - Iron, ■ Alumi- 
nium and Manganese in Hawaiian 
S., p. 147. - Literature : p, 164, 
p. 453, p. p. 1089. - Nomen- 
claiure, Classi'pcatiQn and Mapping : 
Classification of S. on the basis of 
analogous series in S. formation, 
p. 1036, - Importance of S. maps 
m agriculture, p, 440. - S. mapping 
.;^..440. - Ropecky’s scale for S. 
classification by mechanical anal- 
ysis, p. 121. - Geological ohser- 


vations on ancient soils of Mt.^ 
Pisano, p. 446. - S. to the east of 
the Catria range, p. 446. - Bavarian 
geological map, p. 142. - Chart of 
the occurrence of Potaasic salts 
and Petroleum in ^Germany, p. 
p. 410. - Synoptic agropedological, 
map of the Czechoslovakian Repuh^ 
lie, p, 440. - Construction of a 
pedological atlas of Poland, 189. - 
Brown earth in FinlaTid, p, 402. - 
S. of White Russia, p. 441 ; of 
Ukraine, p. 442. - S. in the Sudan,, 
p. 441. - literature : p, 164, p. 451. 
p. 758, p. 10S9, - International So- 
ciety of S. Sc,, Rules, p. 454. - 
General notices, p. 166, p. 454, 
P- 759> P- 1090. - Circulars, p. 460, 
p. 463, p, 760, p. 1092. - Commis- 
sions, p. 760. - I. Committee for 
Study of S. mechanics and Physics, 
459. - II. Committee for Chemical 
S. analysis, p, 461, p. 463, p. 761. 

- Sub-Committee for Alkali S. 
of the Inter. Soc. of S. Sc., p. 464, 

- III. Committee for S. bacterio- 
logy, p, 465. ~ IV. Conmiittee for 
Studir of S. Fertility, p, 465. ~ 
V. Committee for nomenclature, 
classification and mapping of S., 
p, 465. - Work of Committee for 
Agro-geological map of Europe, 
1924,^.466, p. 762. - VI. Commit- 
tee for the application of S. Sc. 
to Scientific agriculture, p, 467, 
p, 1092. - International Reports 
on S. Sc., " p, 166. - Journal 

Pedologie p, 763. - Personal, 
P- P^ 7H‘ 

Solanum carolinense, p. 1103. ~ S. 

nigrum, p. 1118. 

Solfatara : Radio-activity, 327 
Solutions (new theory of), p, i. 
Somalia : possible profitable culti- 
vation of sugar-cane, 245. -■ Meas- 
ures for control of plant diseases 
in Italian S., 661, 

Sorghum : Daily variations of Carbo- 
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hydrates in leaves of S, 27, - 
Experiments in seed selection with 
S. in Italy, 688. - Injixrions after- 
effects of S., p. 155. - Effect of 
Nitrate upon Hydrocyanic-acid con- 
tent of S., 569. 

Soya : Factors afecting Protein and 
Oil content of S., 58. - Time of 
harvesting- for hay and seed, 840* 

Spain : Marine fertilisers in Galicia 
274. ~ Dry soil cultivation {new 
methods), 349. - Tobacco culti- 
vation, 390. - Opium experiments, 
325. - Sumac (Rhus Coriaria), 

61. - Measures for reafforestation, 
391. - Regulations re tree felling, 
652. - Regulations re Wines and 
Alcohol, 653. - Protection of for- 
ests, 651. -- Organisation of Agri- 
cultural and Zootechnical Services, 
389., - Regulations for remount 
stations for horses, 393. - Goat- 
keeping in Malaga, 345. -- Olive 
oil industry, 354. - Customs dues 
on farm tractors and motors, 392. - 
Protection of insectivorous birds, 

394. - Anti-Malarial prophylaxis, 

395, - Popular agricultural instruc- 
tion at Madrid, 158. - Agricultural 
fields attached to National Schools, 
671, - Intensive course in Viticul- 
ture at Pamplona, 414. - Radiotel- 
ephony for diffusion of informa- 
tion re small live-stock breeding, 
509- - Catalogue of plants in gar- 
den of acclimatization, Orotaba, 
(Canary Isles), 235. - Congress 
of Vine-growers, Valencia, Nov. 
1924, 470. - IV National irrigation 
congress, Barcelona, May 1925, 469. 

- VII International Congress of 
olive growers, Seville, Dec, 1924, 
1 91 ; Report, 454. “ Oil conference, 
Madrid, Nov. 1924, 471.' - Pro- 
ceedings of II World Poultry Con- 
gress, Barcelona, March 1924, 957. 

- Intemat. Sample Fair, B^arce- 
lona. Spring 1925, 209. - Periodic- 


als: Boletin de AgricuUura tecnim 
y economica, 776. El Progreso 
Agricola y Pecuario, 777. - La 
Vida agricola, 778. - La Produc- 
cion 523. - El Credito agficola, 524. 
— La Colmena, 775, 

Spartium junceum, p, 329, p. 332. 

Spergula arvensis, p. 1104, p, iiii. 

Sphacele hastafa, p. 1168. 

Spinach : Spinacin, a new protein 
from S. leaves, 292. 

Spitzbergen : Protozoa from Soils 
and mosses of S., p. 743. 

Spondias luiea, 635. 

Sporoholus clandestinus, p. 1103. - 
5 . cryptandrus, p. 1103. “ rieglec'- 
tus, p. 1103. 

Spruce : Amount of needle-fall and 
of their ashes, p. 407, - Hygienic 
condition in Belgium, p. 95. 

Stables : Disinfection, 861 . 

Stachvs annua, p. 1100, p. 1117, 
p. 1130.' 

Standardization : Pan-American Con- 
ference on S., Tima (Peru), Dec. 
1924, 194. - St. of cotton, 498, 506. 

Starches: as Food Reserve, 290. - 
S- from Babassu palm, 850. - 
S. from Canna eduHs, 839. 

Siellaria media, p. 1105, p. - 

S, palustris, p. iioo. 

Sterilization : Partial S. of the Soil, 
p. 151, p. 154, p. 743. - Partial S., 
of Peat, j!?. 431. - S. of water used 
in the Milk industry, 640. 

Stewponds: Fertilization, 878. 

Stick-lac in Cambodia, 317. 

Stipa, 564. “ S. pennata, p. 16 1. 

Stock Breeding : see Genetics (An- 
imal). 

Stock, Feeding : Nutritive value of 
phosphorus in S. F., p. 58. - Ex* 
periments in S, f., at Stockbxeed- 
iog centre of Clos-Ry (Nidvre), 
France, 869. - Volume of ration 
868, - Silage' feeding investiga- 
tions, 84. - Food value and economy' 

^ ' of ensilage for S. f,, in. - Influence' 
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erf different oil-ca-kes on fat-content 
of milk, 93. - Vine shoots used for 
S. f., 607. “ Olive residues in Sheep 
and Pig feeding, 85, - Effect of 
Cane Molasses on digestibility of 
complete ration for dairy cows, 
866 . ~ Yeast as supplementary food 
for dairy cows, 867 - Slaughter- 
house Mood in S. f., 607. - Locusts 
in S. f., 86. - Feeding experiments 
with dairy cows, 873. — See also : 
Hay, Fodder, Ensilage, Trough, 
and names of different animals. 

Stock Raising : Absence of s. r. and 
cultivation, p, 665. - iknimal life 
in deserts, p, 728. - Belgium : 
agricultural and stock-breeding syn- 
dicates, 942. - Bulgaria : New S. r. 
station at Chiiakovo, 899. - S, r. 
exhibition at Razgrade, 1925, 995. 

- Esthonia : Importation of live 
cattle and animal products, 883. - 
Great Britain : Scottish experimen- 
tal Stock farm, 925. - Netherlands : 
p. 389. - Poland : 462, 71 1. - 
Roumaniax p. 972, - Pastoral and 
agricultural exhibition at J aguarao, 
Rio Grande do Sul, 1924, 217. - 
S. r. School in Para, 431. - In 
Poland, 189. - S. r. and veterinary 
hygiene Congress in Mexico, 727. 

- 5th National s. r. competition 
at Madrid, may 1926, 480. - S. r. 
competition at Milan Fair, 1925, 
223. - S, r. competition at Xeres 
de la Frontera, 481. 

.'Straits Settlements : Work of the De- 
partment of Agriculture, 184. 

Strawberry' : Hygienic conditions in 
Belgium, p, gz. 

Stfebius asper, 852. ■ 

Streptococci (mammary streptococci), 
p, 67. . 

Styfsiekte ”, p, 63. 

Suaeda dwaricata, p. 1168. 

Sudan : Composition of some soils, 
p, 441. - Cotton growing in rela- 
tion to climate inH., 847. - Cotton' 


grading, 844. - Deveiopinent of 
cotton growing in Anglo-Bgyptian 

S., 745- 

Sugar : S. cane industr}^ 245. - Re- 
quirements for S. production, 3x8. 

- Theory of crystallisation, p. i. 

- S. beet: production, 1031. - 

By-products of S. beet, 630. - 
Recovery of potash from Steffan 
Waste water, 560. - Control of 
mould in stored S., ^903. - S. in- 
dustry in Brazil, loii. - S. beet 
ill Great Britain, 761 - Instruction- 
al and experimental S- factory, 
Trinidad, 685. -- Technical chem- 
ical bureau of Russian S. refining 
Union, Kiev, 452. - National Con- 
gress of S. and alcohol industries, 
Ferrara, Italy, May 1925, 975, 

- See also : Sugar Beet - Sugar 
Cane - Sugar Palm. 

Sugar Beet : from field to factory 
(Treatise) 1031. - Utilization of 
solar energy, 563. ~ Relation be- 
tween structure and chemical na- 
ture of s. b., 825. - Beetroot soils 
in Bohemia, p. 1083. - Phosphoric 
acid content, p. gsj.- Experiments 
in spacing of, and 3deld from s. b. 
in Colorado, 68. - Experiments in 
manuring, p. 936. - Influence of 
progressive application of Nitrate 
of Soda on quality of s. b., 67. - 
Comparison of yields of b. in Cze- 
coslovakia, 588. - S. b. in relation 
to agricultural costs of production, 
623. - Cost of production in Plun- 
gary, 627. -- Dried b. slices and b. 
flour for livestock, 630. - S. b» 
crop in Czechoslovakia, 1924, 853, 
— In Great Britain, 240, 51 1, 761. 

- In Holland, p, 387. - In U.S.A.^ 
experiments in growing in Louis- 
iana, 672 . - International Conference 
of s. b. growers, Warsaw, 1925, 
955. - Hygienic conditions of s 
b., in Belgium, p. 91. 

Sugar Cane: History of S, c.,' 5x2.- 
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Cytology of s. c., 36- - Liglit and 
.air in modem cultivation of s. c., 

319. - “Critical periods 823. - 
Bud selecting in Hawaian s. plan- 
tations, 37. “ Coimbatore canes sel- 
ected in Bi^ar, 69. - New varieties 
'Of S. C. at Porto Rico, 248. - 
“ Uba “ Cane in Jamaica, 246, - 
S. C. in Cochin China, 320. - S. 
c. in Cuba, 678. - CHmate and S. C. 
production ir^ Java, 3. - S. C. 
in Brazil, loii. - Experiments in 
Trinidad, 425; in Louisiana, 903; 
in Queensland, 70. - Cultivation 
of S. C. in Queensland, 71. -Mecha- 
nical tillage in S* C. plantations, 
617. - Manutial Value of 8. C. 
by-products, 558. - Waste material 
from S. C. in manufacture of 
Furfural, 108. - First Internation- 
al Congress of Sugar planters and 
Manufacturers, Honolulu, July 1925, 
195 * 

Sugar plants : S. beet, p. 91, p. 386; 
67, 68, 240, 511, 563, 588, 627, 
630, 761. - S. Cane, 3, 36, 37, 69, 
70, 71, 108, 195, 246, 248, 319, 

320, 425, 512, 558, 617, 678. - 
Sweet com, 120. - Nipah palm, 72. 

Sulphur : Ejects on crop and soil, 
279. - Influence on solubility of 
Soil minerals, 280. - S. in Kent- 
ucky rainfall, i. - Value of S. in 
Soil improvement, 18. - Colloidal 
S., and its action on the germina- 
tion of potato tubers, 568. - Control 
of wart disease of potatoes by S., 
'p. 1061. -- S,, as insecticide, 820. - 
- Oxidization of S by Thiobacillus 
thiooxidans, p. 1076. 

Sumac (Rhus Coriaria) : cultivation 
in Spaitx, 61. 

Sumatra : Soil types, p. 164. - Gen- 
eral Association of Rubber planters 
experimental Station, 432. 

Sunflower : ionolysis, p. 14. 

.Sunn Hemp (Crotalaria juncea) : pro- 
duction in British Empire, 842. 


Sweden : Brown earth, p, 403, - Im- 
purities in red clover seed from 
S., p. 1099, p. mo. - Annual of 
the Swedish Pomological Society, 

1046. 

Sweet clover (Melilotus albus) : val- 
ue in .rectifying nitrogen deficiency 
of soils, p. 1079. - As impurity in 
clover seeds from Canada, p, 1126. 

Sweet vernal grass : (Anthoxantkum 
odomium) : manuring by ammonium 
salts, 578, 

Switzerland : Federal institute for 
Agricultural chemistry, Lausanne, 
436. - Federal Experimental seed 
testing institute, Lausanne, 435. - 
Federal Station of Viticultural ex- 
periments, Lausanne and Fully, 
434. - Experimental institute for 
fruit growing, vine-growing and 
horticulture, Wadenswii, 433. - 

Courses in agricultural book-keep- 
ing, Brougg (Aargaii), 437. -Legis- 
lation against Cattle disease, 152, 
- International Goat keeping con- 
gress, Fribourg, Sept. 1925, 465. 
Colonial and Exotic products In- 
ternational Fair, Lausanne, June- 
July 1925, 212. - Swiss Sample 
Fair, Bale, Apr. 1925, 225, 

Tabebuxa sp., 635. 

Tables: International scientific T., 
1023. 

Tagetes minuta, 593. 

“ Tambookie grass'' (Hyperrhemce 
glauca) in paper-making, 355. 

Tanganyika Territory : see British 
East Africa. 

Tanning : Caesalpinia Sappan as used 
in t., 315. - Oaks and Chestnuts of 
Burma in t., 604. 

Tanning plants : Sumac (Rhis Co- 
riaria), 61. 

Tasmania: Huon pine essence, 593. 

Taungya : Burmese method of for- 
est regeneration, 599. 

Tea : T. nurseries, 589. - ■ Cultiv- 
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ation m Ceylon, 855 ; ia Kenya 
Colony, 746 ; m Trannmli, 590 ; 
in Diitcli Indies, 765. - Analysis 
witli regard to quality, 591. 

Tenongia tonkinensis, 316. 

Terminalia macfoptera, 100. 

Teucrium canadense, p. 1103. - T. 
scorodonia, p, 1078. 

Textile plants : T. fibres at the Brit- 
ish Bmpire BsMbition, Wembley, 
220. — Plant t. fibres produced in 
British Empire, 842. - Babassu’* 
fibre, 850. - Cotton, 39, 56, 108, 
140, 183, 309, ^10, 311, 312, 411, 
423, 424, 497, 498, 506, 580, 

581, 582, 636, 658, 663, 745, S42, 
844? ^ 45 » ^4^* ^ 47 * S48, 849* — ' 
Cmtakifia jimicea, 842. - Cu- 
xaua ”, 233. - Flax, p. 386; 224, 
30S, 380, 563, 583, 750, 842, 843. 

Foufcraea gigantea, 842 . -- Hi-- 
Mscms camiabimiSj 842. - Jute 
842. -Kapok, S42. -Piassava, 850. - 
Ramie, 84 2. - Sisal, 313, 584, '585, 
658, 842. 

Thalaspi arvense, p. 1130, p, 1136. 

Thermotropism : Root ^ thermo-trop~ 
ism, 283. 

Thiobacillus tliiooxidans^p.ioj 5,;^, 1076. 

Thrincia hirtUf p. 1098, p, 1104. 

Thjmie ; essential oil from C3p)rus, 
593 - 

Timber:, Balsa ” wood, 603. - 
” Cooiibah ”, 602. - Eucalyptus, 80, 
Si, 601, 602. ~ Pencil ceda,r from 
East Africa, 79. - BrltMi Guiana 
woods for paper 'making, 635. - 
American fund for ’ study of the 
chemistry of wO'Od and its dexiva- 
tlTes, 677., - Experimental t. 

'preservation in , S, Africa, 357. - 
Diagnosis of decay, in t., 637. — 
T. Technology section ^ at Imperial 
Forestry Institute, Oxford, 924, - 
International T. Congress, Tyons, 
Sept. 1925, 713. -, See also : For- 
estry : 

Timothy Grass : {FMeum pmtmse) : 


I.egisiation in Austria re seeds of' 
T. g., 380. - Regulations in Rouina- 
nia re germinative pov- er and pack- 
ing of seeds of T. G., S90. - As- 
impurities in seeds, p. 1098, p, 1 105, 
p. iiio, p. nil, p.^1119, p. 1126. 

Tobacco : Nicotimia de for mis and the 
Enzimiatic theoi}^ of heredity, 34. 

- Distance of planting and its 
efiect on T. leaf, 856. - T. fertil- 
isers, 321. - Artificial fertilisers 
and Oii-cake residus for T. 
crops, 6. - Nicotine : its function, 
572, 592. - Cultivation in Brazil, 
loi I ; hi Czechoslovakia, 750 ; in 
Spain, 390 ; in Ukraine, 322. - 
Cultivation encouraged in Martin- 
ique, 658. ~ Hygienic conditions 
in Belgium, p. 92. - III National 
Congress of Tobacco-growers Bo- 
logna, May 1925, 976. 

Tomato : lonolysis, p. 14. - Hygienic 
conditions in Belgium, p. 92. 

Tofilis nodosa, p. 1138, p. 1152. 

Tomla : non-sporulating yeast bene- 
ficially' employed in sugar pre- 
servation, 903. 

Trade in Agricultural Products : Re- 
gulations for sale of Nitrate of 
Soda in Chile, 881. - Repression of 
Fraud in Fertiliser Industry in 
France, 564. - Superphosphate trade 
in Belgium and ' Euxemburg, 884. 

- Importation of Oats in Euxctn- 
burg, 889. - Seed ll in Roumania, ' 
890. “ Cereal T. in Roumania, 
p. 1007. - Regulation of T. in 
Cereal Seeds in France, 655. -- 
Form of contract for sale of- Alge- 
rial Com. (Marseilles), 718. ~ U.S.A, 
methods essential for T., hi Higli 
Grade Hay, 112. - Price of Coffee 
in Brazil, 141. - Meat and Coffee 

■ Export T. of Brazil, 757. - Trade in 

. cotton, mbber, rice, kola and bird 
lime of, Ivory Coast, 886. Cotton 
grading in Sudan; .South' Africa,, 
and Queensland, ^ 844.; 'Cptton! 



growing in Madras, $49, - Market- 
ing of American-grown Bermuda 
Onions, 633. - T. in A. P. in Hol- 
land, 387. - T. in. Lwestock and 
Animal Products of Bsthonia, 883. 

- Frauds in Wool t. in Morocco, 
875, - PiiBblicity Fair, Leipzig, 
1925, 476. — Transport ■ Bxhib- 
ition, Miinicli, 1925, 493. - Pan- 
American Conference on Standard- 
isation, Lima, 1924, 194. - Cotton 
Standards, 49B, 50G. - Annual meet- 
ing of Metric Association, Washing- 
ton, 204. - Adoption of Metric 
S5’stem in Japan, 760. - French 
National Week for Export of agric. 
products, 962. “ National Commerce 
Exhibition, Liverpool, July 1925, 
1004. - First Exhibition of In- 
dustry, Commerce and Agricidture, 
Fiume, Italy, 1925, 492. -Perman- 
ent Exhibition of International 
T., New Orleans, 482. - Oestevreich- 
ische Imidwirtschafiliche Markizei- 
Umg, 1038. 

Transpiration of coniferous tree seed- 
lings, 31. 

Transport of agricultural products : 
T. of cotton in Nyassaland, 1016. 
-- T. of American-grown Bermuda 
Onions, 633. - Overseas T. of 
Apples, 632, - T. of citrus fruits, 
114, - Cost of T. in tropical Africa, 
628. - International "Road Congress, 
Milan, Sept, 1926, 714, - T. ExMb- 
bition, ' Munich, Jime-Oct. 1925, 
493* See also ; Trade in agricul- 
tural products. 

Trapa (Water chestnut), p. 676. 

Trichostema dichotomum, p. 1102, 
p. 1125. 

Tri folium angustifolmm, p, 1x53, 
p. 1154. "" F. arvense, p. 1099. - T. 
hybridum, p^ iio^, p. iioB, p. iiio, 
p, nil, p. 1115, ^p* II 19, p. 1126, 
p. 1130. - T, parviflonmt, p, iioi. — 
r. pmtense, see CloYet. - T.promm- 
hens, p. 1099. - T. tepens, p. 1105, 


p. IIIO, p. nil, p, 1115, p, 1119, 
p. 1126, p. 1129. - T. stellaium, 

p. 1153, p, 1154. ~ T. sifiatum^ 

p. logS, p. 1099. - T. $% 4 pimim, 

p. 1104, p. 1155 to p. 1158. 

Tfigonella Besseriana, p, 1102. 

Trinidad : see British West Indies. 

Triplavia surinamensis, 635. 

Tripoiitania : Regulation of agri- 
cultural services of R, 187. - 

Salvia spinosa, useful aromatic 
plant ill C]yrenaica, 74. 

Triticum, Hybrids with Aegilops, 297. 

TrolHiis, p. 333. 

Tropical Africa: Transport in T. A., 
62S. 

Troughs: Self-feeders in Hog feeding 
experiments, 96. 

Tsatiri grass {Cymboppgon gigantetmi), 
593 - 

Tuba root (Dems elliptica), 900. 

Tuberculosis (avian) : The eggs of 
tuberculous fowls in the transmis- 
sion of avian t., 82. 

“ Tucuman {Asirocaryon tumman), 
755 * 

Tnfa chalk in Lettoiiia p. 750, 

Tunis : Classification of wheat vari- 
eties cultivated in T., 1027. -Im- 
purities found among barley 
seed from T., p. 1x38. - Lagrende 
breed of Sheep, 344. - Pig breeding, 
61 1, 1029. - Agricultural' educa- 
tion, 921. 

Turkey : ' Turkish floating exhibition, 
July 1925, 1009. 

Turnip : Anatomy of root and , stem 
, formation,' 23. - Cultivation in 
Holland, ^.386. - Utilizatioii of 
solar energy, 563. ~ Extraction of 
substances similar to Insulin from 
t., ,570. - Hygienic conditions in 
'Belgium, p, 92. 

Uddbr inflammation, p. 67. 

Uganda:, see, British Bast Africa. 

Union of South Africa ; , Report of 
Department of agriculture, 705. - 
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Nitrification of Soils ia tiie Tratis* 
vaal, p. 431* - Droug'ht Commis- 
sioii of S. Africa, 709. - Irrigation, 
615. - Cotton growing in Nyasaland, 
1016. ~ Cotton grading, S44. - 
Flax industry, 5S3, - Essential 
oils of Ocimmn gratissimum and 
Tageies minuta, 593. - American 
stocks in '^dticnltnre tested in S. 
Africa, 859. - Abuiilon toriuosum 
in paper-maJdng, 636- - Diseases 
of domestic animals, p. 58. - Mea- 
sures for control of diseases of 
plants and animals in Nyasaland, 
146. 

United States : Report re measures 
taken to encourage agricultural 
progress in U. S-, 711. - Devel- 
opment of Federal crop reporting 
service, 6g8. - Agricultural regions 
of Nortk Dakota, p. 1085. - Sul- 
pliur and Nitrogen in Kentucky 
rainfall, i . - Wkeat yield and rain- 
fall in Ohio, 2. - National institute 
for colloid research, 179. - Proto- 
zoan fauna of U. S. soils, p, 429. - 
Origin and geographical affinities 
of Californian fiora, 824. - Potash 
industry, 812. - Annual report of 
American research laboratory for 
j&xed Nitrogen, 676. - FaEow ex- 
periments in Montana, 619. - Red 
winter wheats in dry areas of 
Western U. S., 831. - Impurities 
in red clover seed from XJ. 8., ^.1102, 
11x9, 1123. - Experiments 

in cereal growing (Nebraia),'673.” 
Fertilizing rice (Louisiana), 46. - 
Italian Silo tests (Wisconsin), 238,- 
Hay grading and marketing meth- 
ods, 1 12. - Seed potato improve- 
ment methods, 42. - Experiments 
in Sugar beet growing (Louisiana), 
672. - 'Crowing of Pima and Upland 
Cotton in Arizona, 312. - Commun- 
ity ' Cotton production, 498.' - 

Bermuda Onion , industry, 633.'- 
Walnut culture in California, 597. 


- Almond varieties in U. S., 596 « 

- Orchard practices in Citrus in- 

dustry (S. California), 594.- Tropic- 
al Plant research foundation, W^ash- 
ington, 904. - Gardening Conference 
907. - Federal forest legislation, 
143. - National forest reserve (New- 
Hampshire), 744. Scientific meth- 
ods of forevstry in Harvard For- 
est, Petersham, 161. - Forest 

experiment Station in Pacific region, 
160. - 60th Anniversary of Colorado 
Springs forest experiment Station, 
159. -- National Conference on util- 
ization of forest products, Wasliing- 
ton, Nov. 1924, 205. - Livestock 
experiment Station, Miles City 
(Montana), 910. - Report on In- 
ternational dairy Congress, Oct. 
1923, 455. - Inspection division, 
(Dept., of Interior) : consolida- 
tion, 144. - Farm organisation in 
central Kansas, 624. - Interna- 
tional institute of cooperation, 541. 

- German agricultural delegation 
in U. S., 754. ■“ Construction of a 
reservoir in Idaho, 237. - American 
Association for advancement of 
Science, 699. - American parasito- 
logical Society, 446. ~ Agricul- 
tural experiment Stations, Louis- 
iana, 903. - Michigan University 
Biological Station, 908, - Lehigh 
research institute, 162. - Cente- 
nary of the Franklin Institute and 
of the Reusselaer Polyteclmic, x8o, 

- Bequest for research in agricul- 
tural chemistry, 4x6. - Boyce- 
Thompson Institute for plant re- 
search, Yonkers, N. Y., 4x5. - 
Rural science courses at Virginia 
Polytechnic Institute, 674. - Course 
of lectures at Pittsburg industrial 
research institute, 163. - Founda- 
tion for study of Chemistry of 
wood and its derivatives, 677. - 
Transfer of collection of , type ' cul- 
ture of Bacteria of American Nat- 




Ural History Mnsemn to McCor- 
mick memorial Institute, Chicago, 
909. - Proceedings of 56tii conven- 
tion of Farmers and Fruitgrowers, 
Sta Ana, California, ^'203. - In- 
temational,seed exchange : corre- 
spondence invited by Brooklyn Bo- 
tanic Garden, 675. - Annual meet- 
ing of metric assoc. Washington, 
Dec. 1924, 204, - Colorimetry at 
the National. Bureau of Standards, 
Washington, 164. ~ Periodicals : 

Missouri Yearbook of Agriculture, 
779. - International Biological Abs- 
tracts, 526. - Journal of Oil and 
Fat Industries. 527. 

Urea as a fertilizer, 276. - In Austria, 
281. ~ For Tobacco, 321. - Adsorp- 
tion of U. by fungi, 571. 

Urephos, an atmospheric-nitrogen fer- 
tilizer, 276. 

'' Urucury [Aitalea excelsa), 755. 

Uruguay: Agricultural progress, 232. 
- International sheep Show, Mon- 
tevideo, Feb. 1924, 213. 

“ Uspulun 435. - InfiaeBce of 

U. on germination of potato, 568. 

VACCARIA SEGETALIS, p. II69. 

Vaccinietum uliginosi, p. 1078. 

Valerianella dentata, p. 1130. 

Valuations (Agricultural), treatise on, 
625. 

Vanilla : Cultivation encouraged in 
Martinique, 658. 

“ Varana (Paullinia Gupana), 226. 

Vatica astrotricha, F. Dyeri, V. fagi- 
nea, V. Harmandiana, V. Phila- 
streana, V. ThoreUi, V. tonkinen-- 
sis, 852. 

Vegetable Ivory {Phytelephas macro- 
carpa) : in Brazil, 226, 850 ; as 
Oil-Pahn, 755 ; from the “ Ba- 
bassii ” (Aitalea, Orbignia), 850. 

Vegetable marrow : ionolysis,';^. 13. 

Venezuela : Protection of forests and 
water reserves, 665. 


Verbena angustifoUa, p. 1103. - F, 
hastata, p. 1103. “* officinalis, 
p. iioi, p. 1 1 15. - F’ urticifoliap 

p. 1103. 

Veronica officinalis, p, 333. - F. pare-’ 
grina, p, 333, p. 1103. - F, Tom- 
nefortii, p. 1130. 

Vetch : utilisation of solar energy, 
563. 

Vetiver, 593. 

Vida sp., p. 1175. 

Vigna marina (Silani), 579. 

Vine growing and wine production : 
see Fnology. 

Vipers : information re, 948. 

Vitamines : Stimulating influence of 
V. on growth, 334. ~ V, in fungi, 
634. - V. in milk, 94, 95, 342. - 
V. in Calf feeding, 609. 

Viticulture : cultivation of vine in 
dune sand, p. 728. - American 
stocks for V, in S. Africa, 859. - 
Tong pruning of the vine, 327. - 
Experiments in V., with the Maro- 
ger system, p. 351. - Inteniation- 
al competition of Viticultural mach- 
inery, Barletta, 977. - Hygienic 
condition of the vine in Bel- 
gium, p. 94. - Vine shoots as cat- 
tle feed, 607. - V. in Brazil xoii ; 
in Roumania, p. 35 ; in Russia, 
P‘ ^ 7 ^ P- 357 ’ Legislation for the 
encouragement of V. in Kingdom 
of Serbs, Croats and Slovenes, 15 1. 
Higher instruction in V., in Germ- 
any, 154. - Swiss experimental 
institute for V. at Wadenswil, 
433. Federal Station of V. experi- 
ments, Lausanne and Fully (Swit- 
zerland), 434. - V, and Winemak- 
ing Congress, Casale Monferrato, 
Sept. 1924, 207. - Congress on 
Vines and Wine, Trento, June 
19251 974* - Congress of Table 
grapes, Agen (France) Aug. 1:925, 
964, — Congress of ' Vine-growers 
at Valencia, Spain, Nov. 1924, 
470. 



WAxmjT : ciiitiire iii California, 597. 
~~ Hygienic conditions in Belgium, 

P ' 94* 

Waaasoro {Cecropia furanyana), 635. 

Water diesttiuts [Trapa naians)., 

p. 676. 

Water deviiiiag, 505. 

Wheat : Yield and rainfall in Ohio, 
2. -* Ecological problem of W., p. 
774. - “ Critical periods of W., 
S23. - l¥eed seeds of W., p. 1169. 
- Blooming of W. flowers, 285. - 
Utilization of solar energy, 563, - 
Phosphoric-acid content, p, 928. - 
Spacing of “W. crops, S80, - Effect 
of Spacing on yield of W., 832. - 
Relation of Soil-moisture and Ni- 
trogen to yield of W., p. 439. - 
Tolerance of W. for Soil Alkalis, 
303 . - Acidit3' changes during 
growth period of W., 567. - Inher- 
itance of Pubescence of the Nodes 
in crosses of two varieties of W,, 
298. - Inlieritance of resistance to 
rust in crosses of Dumm W., 833, ~ 
Genetic relation between TrijJi- 
cuni dicocmmt dicoccoides and sim- 
ilar morphological types, 296. - 
Hybrids from W. and Aegilops, 
297. - Origin and value of “ Bena 
W., 44. ~ Gassification of prin- 
cipal varieties of W. in France and 
French N. Africa,, 1027. - English 
W., 499. - Yeoman ,II a new 
seed W., 239, 1030. - Production 
of pure seed. In Italy, '688. - New 
varieties in Queensland, 830. ^ 
Irrigation and growth, 614. - 

Red winter W.,, in dry areas of 
Western U.S.A., 831. — Cultiva- 
tion of W. in Austria by’ Spaced- 
Row system, riid. - Experiments 


with fallow, 619. - Cost of produc- 
tion, 623. - Regulation of trade m 
cereal seeds (France), 655. - Con- 
tract for sale of Algerian W., 718. - 
H3rgienic conditions in Belgium, 
p. 89. - W. ill Brazil, loii. - Ex- 
perimental cultivation of W. in 
Patronatos agricolas'', Rio Grande 
do Sul, Brazil, 410. - Production 
in Canada, p. 413. - Competition 
for finest ear of rW, in France, 
Bordeaux, Oct. 1925, 997. - For 
finest ear of W. in Italy, 427. - 
Roumanian regulations for W., 
664, 819. - Cultivation of W., in 
Roumania, p. 338 ; in Holland, 
p. 386. 

Wild Rice {Zizania aquatica) : nu- 
tritive properties, 28. 

Windbreaks, in orchard planning for 
cultivation of citrus trees iuEgypt, 

76. 

Wine : see Bnology. 

Wine lees : oil extracted from, 912. 

Wood : see Timber. 

Wood in paper-making, 635, 

Wool 1 classification of Moroccan 
wools, 875. 


Yeast: as supplementary food for 
dairy cows, 867. 

Yellow vetchling {Lathyrus pmtensis); 
Grass-land and manuring, 57B. 
Yeoman TI '' (Wheat), 339. 
Yorkshire Fog {Holms lanatus ) ; 

Grass-land and manuring, 578. 


Zizania aquatica : nutritive proper- 
ties, 28. 

Zones of vegetation in Canada, 242. 
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Control of “ White-red disease 
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Agrioles lineatus on wheat in Den- 
mark, 124. 

Algeria : Measures for checking spread 
of Diaspis pentagona^ 398. 

Amblymerus macuUpennis in Spain, 
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Nyasaland, 1016. 

American Parasitological Society, 446. 
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Anihonomm : A . gmndis (boll weevil), 
56. ~ ruhi, injurious to Straw- 
berries in Denmark, 124. 
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** Apa-Fmnus ”, 2:24. 

Apamea testacea on Festuca elatior 
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mark, 124. 
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parasites of genus Isohremia k iefferi, 
in Jugoslavia, 374. 

ApUs I'A, fitchii on roots of gramin- 
aceae in Denmark, 124. ^ A. ro- 


sae, A . rosarum, A. sonchi, attack- 
ed by Isobremia kieffcf% in Jugo- 
slavia, 374, ~ Isobremia sonchi, 
external parasite of A, sonoM, 374. 
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Roumania, p. 692. 
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Apple tree : Blastodama putripenella 
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- Cheimatohia horeata and Ch. bru^ 
rmta jn Denmark, 124. - Hoplo- 
campa fulvicomis and H. testudinea 
in Denmark, 124. -Eegislation aga- 
inst the A. weevil, in Austria, 
381. A. mildew in relation to 
meteorological conditions in Wiirt- 
temberg, p, 373. - Ohthretites oceh 
lana in Denmark, 124. - Pow- 
dery mildew of A. {Fodosphaem 
lemotricha) in Belgium, p. 93. - 
Root-rot (Ar miliar id mellea) of A., 
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inaequalis) in Belgium, p, 92. - 

- Wood and trunk rot of A.,, in 
Belgium (Polyporaceae), p. 93. 

Apples : Fusarium Willhommii {Nec- 
tria galligena) and Gloeosporium al- 
bum, in Denmark, 124. 

Apple scab (Venturia inaequalis) m 
Belgium, J?. 93. 

Apple weevil; Eegisiative measures 
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against a* w.* in Aiistria* 581. ~ 
Schizoneum ianigem in Belgium, 
(legislation against), 98. 
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93 * 
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leroga ”) : disease in Malabar, Ca- 
nara and Maipur, 646* 

Argentiiia: Investigation in regard 
to 'weed seeds found among tlie 
seeds of Argentina, with reference 
to their origin and distribution in 
the producing districts of A., 
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140. 
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gium, 93. - On Scots pine in 
Beigium, p, 95. 
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820. 
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mark, X24, 
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381^ ; gainst diseases .and pests 
of plants, 381 ; for reporting 
appearance of apple weevil, 381 ; 
of black potato scab, 581. - 
'Cockchafers : legi^ative measures, 
381, Control of C. in , Dower 
A., 382, , , 


Bacillus ; B . pkytopMkoms, cause 
of *Totato blackleg disseminat- 
ed by Phorhia fuscipennis isi 
Minnesota, U.S.A,, 643, - B. phyt. 
on potato in Belgium, p. 90. 
B. Savastanoi injurious to Olives 
In Portugal, 131. 

Bacterium : Bact. Salicis injurious 
to Salix caerulm kt'^gland, 644- 
— Bacterium sp., injurious to beans 
in Costa Rica, 370. 

Banana : Brassolis istmia in Costa 
Rica, 134. 

Barbasco 820. 

Barberry : Degislative measures for 
extirpation of b. in Austria, 381. 

Barley : Attacked by Apamea tes* 
iacea larvae in Denmark, 124. - 
Covered smut {Ustilago Hordei) 
and naked smut (I/, nuda), and 
Heltninthosporiosls {Pkospora tricho- 
stoma) in Belgium, p. go,-Pleospora 
gmminea, Tilletia Caries, Ustilago 
Avenae, U.BordeimJ>&axojax^, 124.- 
Injured by TeUigonia albifrons in 
Bengasi, 648. 

Beans : Pod scab [Colletotriehum Lin-- 
demuthianum) in Belgium, 92, - 
Bacterium sp. and Coccus sp. 
injurious to B., in Costa Rica, 370. 
- Colletotriehum Lindemuthianumiti 
relation to meteorological condi- 
tions, p. 379, ~ B. attacked by Uro- 
myces PhaseoU and Metolmtha vul- 
garis in Roumania, p. 690. 

Beet (and Mangel) rot (caused by 
parasites and bacteria, PytMum d& 
Baryanum and SphaereUa idbifica) 
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Beetroot : Hypochnus Solani and 
' ** mosaic ” in Denmark, 124. - Rot 
(caused by Bacteria, Pythium de 
Baryanum, SphaereUa Miifica), Cer- 
cospora beticola, beart rot (Sph. 
tabifica), mildew (Peronospora Scha- 
chtii), Phyllosticta Betae, Pleospora 
Puirefadens, EamuiaHa Betg^i Urd- 
myces Beiae,^m Belgipm, 
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Belgian ' Congo : Field and Forest 
plant diseases, 368, 

Belgiim : Field and forest plant 
disases; 368. — Instruction in 
Phytopathology and agricultural 
Fntomologyj 156, - Phytopatholo- 
gical Inspection department, 97.- 
P]i3dopatlioiogical legislation, p. 97. 

Phytopafliological organisation, 
p, 95. - The Phytopathological 
problem, 88. - Phytopathological 
research, pp. 95-99. - State phyto- 
pathological Station at Gembloux, 

Belumnite (insecticide), 124. 

Befberis vulgaris : legislative mea- 
sures for destruction of this plant 
in Austria, 381- 

Betel nut {Areca Catechu) : “ Mahali 
or ** Eloleroga disease in Malabar, 
Canara, and Maipur, 646. 

Biographical Entomological Dic- 
tionary proposed, 251. 

Birds : natural enemies of locusts 
in Iraq, p, 1183. - Insectivorous b. 
and their protection in Spain 
(legislative measures), 394. 

Biston zonarius : injurious to trefoil 
in Denmark, 124. 

Black bundle disease of com, 
observed in Zea Mays indenia^, 
Z, Mays indurata, and Z. Mays sac- 
charafa^ In U.S.A., 126. 

Black rot (Pseudomonas campesins)^ 
on cabbages, turnips and mangels, 
in Belgium, p. 92. 

Black scurf ** of potatoes^ 42. 

Blmtodmna puiripenella ' on apples, 

' I24, 

Blister disease on plum {Taphrina 
Pnmi) in Belgium, p. 93. 

Boll weevil, (Anthonomus grmdis) 56. 

B&trytis : B. cinerea, 125. - B. inju- 
rious to vegetables in Denmark, 
224* 

BrmsoUs^istmm inltuioua, to coconut 
and oSier plants In Republic of 
Costa 'Rica, 134. 


Brazil : Cofiee : diseases in State 
of Sao Paulo, 647. - Stephanode- 
res coffeae injurious to C. plant, 
loii, 1013. - Protapanteles mar- 
quasi parasite of Papilio anchisia- 
des oapys, injurious to oranges 
in B., 375. - Qeaning and disitt- 
fection of seed, 943. - Solanum 
paniculatum and tobacco : PMho- 
rimaea opercuUlla, 377. 

Broad beans : damaged by Glomerella 
Lindemuthiana and Sclefotinia scle^- 
rotioYum, in Denmark, 124. 

Brown tail moth '' {Euproctis chvy- 
sorrhoea), 131. 

Bruchus pisi, injurious to peas in 
Roumania, p. 691, p. 692. 

** Bugerada [Tetiigonia alhijrons) 
speckled locust, in Bengasi, 648. 

'' Bugiarada (Tettigonia alhifrons), 
see ** Bugerada 648. 

Bulbs : Bel-worm disease, 553 ^- 

Bustard : natural enemy of the lo* 
cust in Hungary, p. 1183. 

CA.BBAG]©: diseases observed in Bel- 
gium, p. 92. 

Cabbage yellows parasite (Fusarium 
conghirtinans) in relation to meteor- 
ological conditions in U.S. A., p. 378. 

Calcium compounds as fungicides, 
820. 

Canada : Phytopatliological laborato- 
ries, 173. 

** Cancrena pedale (Phytophthora am- 
nivofa) on pepper plant and melon- 
gena crops in the 'Campania, 127. 

Canker : of the apple (Neciria gah 
Ugena) in Belgium, p^ 93 ; of the 
larch (Dasyscypha Wiikommii), in 
Belgium, p. 93. - 'Mectria coffeh 
gena, ** cancro do caf6 in Brazil, 
647. 

Capsicum i see Pepper plant. 

Caratowms vmgacephalm in ^Spain, 

129. 

Carbon disulphide as an insecticide. 
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820 ; In tlie disinfection of cotton 
seeds 302. 

Carbon tetracHoride, 820, 

Carpocapsa pomonell^, on apples in 
Denmark, 124. 

Carrot : Tfiozu viHdula in Jutland 
(Denmark), 124. 

Celery ; Deaf scorch {Septovia Petvo- 
selini var. Apii) in Belgium, p. 92. 

Ceiiibriis (Finns Cemhra) : attacked 
by Lophyrus simiiis in Switzerland, 
37S. 

Cephalosporium Acvemonium, harm- 
ful to maize in U.S.A,, 126. 

Cercospofa heiicold on beetroot in 
Belgium, p, gi. 

Cereals : Diseases observed in Belgium 
p. 89, p. 90. - Mildew (Erysiphe 
gfaminis) mth relation to meteorol- 
ogical conditions in U.S.A., p. 379. 

Ceroplastes rusci, C. sinensis ^ found 
respectively on fig and myrtle 
in Spain, attacked by Tomocem 
calif arnica, 129, 

Ceuiorrhyfichus quadridens, injurious 
to mangels in Denmark, 124. 

Chaetophoma cojfeicola on coffee in the 
State of Sao Paulo (Bra2dl), 647. 

Ghamaerops : Diseases, 368. 

Cheimatohia horeata and Ch, hrunmta 
in Denmark, 124. 

Chelidoptera (Plaiycleis) albopunctaia 
[Plat grisea) in Plungaty, p, 475. 

Cherry : atta<±ed by grey blight, 
{SclefOtinia cinerm) in Belgium, 
P^ 93. 

Chestnut: exempt from attacks by 
EndotMa parasitica in Bdgium, 
p, 94. - Japanese Ch., Qofymiim 
sp., in Prance, 373. - Gipsy moth 
Liparis dispat (— Lymaniria dis^ 
pat} in Switzerland, 1 39. 

Chillies : see Pepper plant. 

CMonaspis ciirL injurious to acid 
'fruits in Druguay, 137, 

CMoropicrin. 820. 

Chlotops tmniopm on oats in Jutland> 
124. 


Chottophila hvassicae in Denmark, 124. 

Chrysomyxa AMetis, on sx)riice firs 
in Belgium, p, 95^ 

Cladosporimn fulvum, on tomatoes 
in Belgium,/). 92; in Denmark, 124. 

Clasterosporium coffeani^n on CoiTee in 
State of Sao Paulo (Brazil), 

Claviceps : C. purpurea, pp. 1107, 1 131, 
1132. - C. purpurea on rye in Bel- 
gium, p. 90. - Claviceps Sp., p, 1114. 
- C. purpurea (ergot) on rye in 
Belgium, p, go. 

Clover : Cuscuta minor (dodder), Gloeo- 
sporium oaulivorum (leafspot), Ery- 
siphe Polygoni (milde'W), Per ono spot a 
Trifoliontm, Scleroiinia Trifoliorum 
in Belgium, p. 91. - Degislative 
measures in Austria against dodder 
in C., 381. - Red C. : seeds and 
weed seeds, p. 1095. 

Coccidae (Ceroplastes sinensis) in Spain 
129. - British C., 649. 

Coccus sp,, iiijuroiis to beans in 
Costa Rica, 370. 

Cockchafer : see Melolontha vulgaris. 

Cockchafers : Degislative measures 
against C., in Austria, 381. - Con- 
trol of C., in Dower Austria, 382. 

Coconut palm : .attacked by BrassoUs 
isimia in Costa Rica, 134. - Attack- 
ed by Mahali disease in Malabar, 
646. - Diseases of C. p. in Indo- 
China, 314. - Pkytophthora omni- 
vora var. Atecae in Malabar, 646. 
Diseases in Belgian Congo, 368. 

Cocoa tree : BrassoUs istmia in Costa 
Rica, 134. - Diseases, 368. 

Coelogyne sp, attacked by Lepidosa* 
phes later ochiiinosa in Surrey (B)ng- 
land), 649. 

Coffee ; Diseases in Belgian, Congo, 
368. - In the State of Sao Paulo, 
(Brazil), 647, - Metadrepana ander-^ 
soni in Kenya, 376. — Stephana- 
deres coffeae in Brazil, loii, 1013, 

CoUetotrichum : C. incarnatum oh cof- 
fee, 647. - C. Lindemuthianum on 
beans in relation . to meteorological 
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conditions, p. 379. - C. Lind, on 
beans in Belgium, p. 92. 

Conferences : Imperial Entomological 
C. (Eondon, 9-18 June 1925), 968. 
- First Pan-Facific Food Conserva- 
tion C., Honolulu (31 July- 1 4 Aug. 

1924) , plant protection, 196. 

Congresses : XII International C. of 

Agriculture* Warsaw (21-24 June 

1925) • International organization 
of tlie control of plant diseases, 
462. - XII international C. of 
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1925) : phytopatliological questions, 
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Angers, (Sept. 1924) : insects and 
cryptogamic diseases of the straw- 
berry, 472. — World’s Forestry Con- 
gress, Rome, (May 1926) : Forest 
plant diseases, 463. - International 
C. for study and protection of 
Birds, Luxemburg (13 April 1925), 
464. 

Conifer root rot {Fames annostis) 
of Scots pine {Pinus sylvestris ) . 
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Convegno del Pesco (Canale d’Alba 
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peach tree and treatment, 972. 

Copper Carbonate, 820. - C, C. powder 
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Copper (compounds), 820. 

Copper soap powder as a fungicide, 
820. 
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Macf aphonia in India, 645. 

Cofyneum : C. Beyerinckii on peach 
in Belgium, p. 93. - Cory mum sp., 
injurious to Japanese chestnut in 
France, 373. 

Costa Rica : Bacterium sp. and Coc- 
cus sp. injurious to beans, 370. ~ 
BrassoHs istmia injurious to cocoa 
tree and other plants, 134. 


Cotton : Arrebatada '' and wilt in 
Peru, 56. Boll weevil and pink 
bollworm (" lagarta rosada un- 
known in Peru, 56. -- Insects inju- 
rious to c. in Nyasaland, 1016. - 
Disinfection of c. seeds with carbon 
disulphide, 302. - Diseases of c., 
^368. — Macrophoma Corchori, 645. 
- Measures of control in Ar- 
gentina against pink bollworm 
(“ lagarta rosada ”) Gelechia gos- 
sypiella^ 140 - Sore-shiii disease, 
{Rhizocionia Solani) in relation to 
meteorological conditions in Egypt, 
374. 

Cricket-bat willow {Salix caevulea), 

644. 

Cronartium Hhicolum, pine rust des- 
troying Weymouth pine in Bel- 
gium, p. 95. 

Cruciferae (edible) : Meligethes ae- 
neus in Denmark, 124. 

Cuba : Diseases and insects of sugar 
caiie, 904. ~ Endowments for pro- 
motion of studies re mosaic of 
sugar cane, 67S. ~ Tachiiiid from 
Cuba introduced into Louisiana 
(U.S.A.) experimental Sugar plan- 
tations to combat moth borer, 903. 
Cube '’,820 

Cucumbers: ‘‘Mosaic” in relation to 
meteorological conditions, p. 379. - 
Oidium on C. in India, in rela- 
tion to meteorological conditions, 
374 - 

Cultures : Collection of t^Tpe c. of 
'bacteria of the American Museum 
of Natural History transferred to 
McCormick Memoriai Institute of 
Chicago, 909. 

Currant bu^ : attacked by American 
gooseberry mildew (Sphaerotheca 
mors-uvae) in Belgium, p, 94 
Leaf spot {Pseudopedza Ribis) 
in Belgium, p. 94. - Namaius ri- 
besii in Denmark, 124. 

Cuscuta: C. arvensis, p. 1118. - 
C.. arvensiSi C.racefnosa^ C. Tfifoli% 


6 * 
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p, 1175. — C. arvensis ^bx. calycina, 
p, iii5s p. iiiS. — C. minof on. 
clover in Belgium, p. 92. - C. sp., 
p, 1130. - C* Trifolii, p. 1115, 
p. Ill, p. 1130. - C. Trifolii : Legi- 
slative measures in Austria, 381. 

Cyprus (Isle of) : Thaumetopoea wilkin-- 
soni injurious to pines, 379. 

Cyrenaica : Locusts, p. 787,- Frankli- 
■noihrips myrmicmformis on vines, 
near Bengasi, 136. - Orthoptera 
in Bengasi, 648. - Date-palms : 
Mauginiella Scaettae^ 372. 

Cyiospora : C. chrysosperma on S«- 
lix caernlea in l^ngland, 644. - C. 
piifpiifescens injurious to plum in 
Belgium, p. 9^. 

Cyiosporina coffeicola on coffee, 647. 


DACUS OLEAE: observations re D, 0, 
at 9tli Congress of Italian Olive 
growers (Baxi, Oct. 1925}, 969. 
- Control of D. o., in Turkey 
p. 484; in Portugal 132; in Spain, 
133. -Study of methods used for 
control in Portugal, 131. 

** Damping off 645. 

DasyscypJia WiUkontmii on larches 
in Belgium, p. 95, 

Date palm : Mauginiella Scaetiae in 
Cyrenaica, 372. 

Decticus albiffons in Bengasi (Cyre- 
naica), 648. 

Degeneration of the potato in Belgium, 
p. go, p. 91. 

Delphinium ConsoUda used in prepa- 
ration of insecticide powders, 820. 

Denmark : Plant , diseases and pests, . 
124. 

Derris ellipUca used in preparation of ^ 
insecticide’ powders, 820. 

Dianthus': ^ Hylamyia eardui 
Thfips sp. in D^imark, ' 124. 

Diaspis pentagona : Measures for 
cheking its spread in Algeria, 398, 

t' Die-back of chillies (V&Fmioularia 
Capsiet), in relation to meteorol- 


ogical conditions in India, p, yji. 

Diparopsis casianea, cotton pest, in 
Ny asaland, 1016. 

Diplodia cojfeicola on coffee, 647. 

Disinfection of cotton seed with car- 
bon disulphide, 302. 

Dociostaurus {Stauronotus) hvevicoUis^ 
D. cruciahis and D. marocmnus 
in Hungary, p. 473 - 

Dodder : p. 116$. - Clover d.. {Cuscuta 
minor) in Belgium,^'/?. 92, - D. in 
Austria, 381. - Le^slative meas- 
ures in Austria, 380. - Report of 
D. Committee, p. 1175. ^ State su- 
pervision of forage crops in Ron- 
mania to ensure destruction of d., 
890, 

Doryphora decemlineata : legislation 
in Belgium against tliis insect, 
p. gS. 

Dust treatment for control of Oat 
Smut {Usiilago A venae and U. levis)^ 
642. 

Rgg collection as a means of locust 
control in Iraq, p. 1183. 

Egypt : Locusts, p. 484. - Sore-shin 
disease, of cotton {Rhizociomia So- 
lani) in relation to meteorological 
conditions, p. 374- 

“ Eel-worm disease of bulbs, 551. 

Elaeis : diseases, 368. 

Elateridae larvae in soils, p, 1075, 

Ehn : attacked by sclerosis in Belgium, 
94 - 

Emberiza citrinella natural enemy of 
Tetiigonia aibifrons in Bengasi {Cy- 
renaica), 648. 

Empusa GrylUi on locusts in Hungas^y, 
p. 468, p. 469, p^ 477. 

Endothia parasitica not observed on 
chestnuts in Belgium, p. 94- 

England : Cyiospora chrysosperma on 
Salix caerulea^ 644. - Erysipha- 
ceae in relation to meteorological 
conditions, 373. - PUytophthora 

■ infestans ■ in rdatioir to , meteorol- 
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ogical conditions, ^.'372'. Salix 
caefulea attacked by Bacterium 
Salicis^ 644. - Varieties of potatoes 
inmiiirie ox susceptible to wart di- 
sease {Synchytrium endohioticum) 
^38. 

Entomology : BiograpMcal dictionary 
of B., pro;]^osed, 251. 

Erica Teiralix : Lepidosaphes ulmi 
in England, 649. 

Efiococcus hohqriae on Hoheria po-^ 
pulnea in the Sciliy Isles (Great 
Britain), 649. 

Eritrea (Colony of) : Eocusts, p. 383, 
Erysiphaceae in relation to meteorol- 
ogical conditions in England, 
P- 3 b 9 , p^ 373. 

Eryciphe : E, Cichoriacearum on to- 
bacco in relation to meteorolog- 
ical condition in U. S., p. 379. - 
E. graminis on wheat in relation to 
meteorological conditions in Italy, 
P- 373*“^* Polygoni in relation 
to meteorological conditions in 
India, p. 373. - E. P., on cabbages, 
turnips and mangels in Belgium, 
p, 92. - E. P. on clover in Bel- 
gium, p, 92. 

Euproctis chrysorrkoea, 1 3 1 . 
Exosporium Presli% on Phoenix leaves 
in Denmark, 124, 

EerXIUISA de Pion-Gan fungicide 
used in treatment of seeds in 
Switzerland, 435. 

Festuca elaiior ; Apamea iestacea in 
Denmark, 124. 

Field and Forest plant diseases in 
Belgium and Belgian Congo, 368. 
Ficus Carica : Ceroplastes rusci found 
on P. C. in Spain, and attacked by 
Tomocem calif ornica, 129. 

Fig : see Ficus Carica, 

Finger-and-toe [Plasmodiophora 
Brassicae) of cabbage, in Belgium, 
p, ga. 

Firs : mortality in the ■ Wienerwald, 
P^ X 55 . P^ 3^56. 


Flax : Askrocystis radicis in Belgium, 
p. 92. - Fusarium Lini in relation 
to meteorological conditions in U. 
S. A., p. 378. 

Femes annosus on Scots pine in Bel- 
gium, p. 95. 

Forests: Control and protection of- 
F. in Spain, 651. 

France : J apanese Chestnut attacked ' 
by Coryneum sp., 373. 

FrankUnothrips : Fr, myrmicaeformis 
on vines in Cyrenaica, 136. ~ 

Fr. ienuicornis and Fr. vespiformis» 

136- 

French Oceania : measures for pro- 
tection of plants against parasitic 
diseases, 659. 

Fruit bushes : diseases in Belgium, 
P- 94 - 

Fungicides : Recent progress, 820. 

Furfural : direct utilization for fun- 
gicides and insecticides, 107, 108. 

Fusarium spp., F, coffeicola on coffee, 
647. - P. conglutinans in relation 
to meteorological conditions in U, 
S. A., p. 378. ~ P. Lini on ffax in 
U.S.A., in relation to meteorolog- 
ical conditions, p.sj^.—F, Lycoper^ 
sici on tomato in U,S. A., in relation 
to meteorological con ditions, p, 37 S, 
- P. oxysporum and P. radicicola on 
potato in U.S.A,, in relation to me- 
teorological conditions, p, 378. 

P. oxyyspofum var. Nicotianae on 
tobacco in relation to meteorolog- 
ical conditions in UE.A,, p, 378. - 
P. sp., 125, p, 90. - P. sp., onmeion- 
gena and pepper plants in the Cam- 
pania, 127. - F. spp., injurious to 
vegetables in Denmark, 124, - P. 
spp., on potato in Belgium, p. 91, 

P. Willkommii (conidial state of 
Nectria galligena), injurious to ap- 
ples and pears in, Denmark, 124. 

GaFA (Dacus oleae, Gheosp&fium 
olwarufE)^ 132. 

Ganges : Potato blight {Phyiophthofa 



— 88 — 


infestafis) in tlie Cangetic Plain, 
in relation to meteorological con- 
ditions, p. sji, 

Gelechia gossypiella: legislative meas- 
ures in Argentina against this in- 
sect, 140. 

Germany : Ampelopsis Veitchii at- 
tacked by Vine mildew {Plasmo- 
para viiicola) in EJieingau, 128. 

Gibberella Sauhineiii on wheat and 
maize in relation to meteorolog- 
gical conditions in U.S.A., p. 377. 

Gipsy Moth {Lymantria clispat) inju- 
rious to Chestnut in Switzerland, 
139. 

Gloeosporium : G. album injurious to 
apples in Denmark, 124. - G. ca%ili^ 
vofum, injurious to clover in Bel- 
gium, p. 92. — G. oUvarum (“ Gafa ’*) 
injurious to olives in Portugal, 131, 
132, - Pesearch work re G. o., pro- 
posed by 7th International Con- 
gress of Olive growers, Seville, 
Dec. 1924? 191- 

Ghmef'eUa : G, cojfeicola on coifee in 
the State of Sao Panlo, Brazil 647. ~ 
G. Lindemuihiana^ injurious to beans 
in Denmark, 124. 

Gnonionia leptostyla on Walnut in 
Belgium, p. 94. 

Graminaceae : Aphis fiichii in Den- 
mark, 124. 

Grape mildew {Plasmopara viiicola) 
in Germany, 128 ; in Belgium, 
i>. 94. 

Gfaphiola Phoenicis, on Phoenix lea- 
ves, in Denmark, ^124. 

Great Britain : British Coccidae, 649. 

Growth reactions of certain fungi 
with reference to their excretory ■ 
products, , 125* 

Guignardia BidwelUi in relation to 
meteorological conditions, p. 373. 

Gummosis leaf ' disease ^ of Peach, 
{Coryneum BeyerinckU) in Belgium, 
p. 93 - 

Gymnosporangium Sdbinae, on pears 
in Belgium, p. 93. 


Halticidae, 124. 

Heart rot of Beetroot (Sphaeretta 
tabifica) in Belgium, p^ gi, 

HeliantJienium vulgare : Lepidosaphes 
ulmi in England, 649* 

Helminthosporium feres ;var. Avenae 
on oats in Belgium, p, 

Hendersonia coffeicola 011 coffee in 
State of Sao Paulo, Brazil, 647, 

Hepialidae larvae in soils, p^ 1075. 

Heterodera : H, radici^cola, injurious 
to the vine, 135. — H, sohacMii var. 
avenae, on oats in Denmark, 124. 

Heferosporium Allii, on leeks in Den- 
mark, 124. 

Hevea hrasiliensis : Diseases, 368 ; 
in Indo-China, 316. 

“Hielo” (ice) disease of bean crops 
caused by Bacterium sp. and Coc- 
cus sp., in Costa Pica, 370. 

Hill selection method employed 
in N. York State to obtain clean 
seed potatoes, 42'. 

Hoheria populnea : Eriococcus hoha- 
Hoe in the Scilly Isles (Great 
Britain), 649. 

Holland : legislation for protection 
of plants, 404. 

Hoplocampa fulvicornis and H. ta- 
tudinea, on apples, pears and plum 
in Denmark, 124. 

Hops : Apiosporium sp. and mil- 
dew {Sphaerotheca Humuli) in Bel- 
gium, p. 92. 

Howardia citri (=5= CMonaspis citri)^ 
137 - 

Hungary : I^ocusts during 1924* p, 468- 
p. 482. 

Hydrocyanic acid, 820. - PI. a. as 
a toxic agent to plant growth, 

Hylemyia : H. cardui on Dianthus 
plants in Denmark, 124. - H. 
coarctata on wheat in Denmark, 
124. 

Hypochnus Solani, injurious to beet- 
root in Denmark, 124. - H. S., 
on potato |n Belgium, p, 91, 
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IMPURIXIES (tile presence of) as a mean 
of determination of place of origin 
of seeds, p. 1135- 

Index method '' for elimination of 
mosaic and leaf-roll in potatoes, 
in U. S. A., 42. 

India : Bimt of wheat {Tilletia Tritici 
and T. levis) in relation to meteorol- 
ogical conditions, p. 376. - “ Die- 
back of chillies [Vermicularia 
Capsid) in relation to meteorological 
conditions, p. 371. -Jute and other 
plants injured by Macrophoma Cor- 
chori, 645. - Leucopis (Neoleucopis) 
luteicornis as a parasite of Phenacoc- 
cus iceryoides in Coimbatore, 130. 

- Pea mildew {Erysiphe Polygoni) 
in relation to meteorological con- 
ditions, p. 373. - R-ust of wheat 
{Pmdnia glumarum^ P. iritidna) 
and meteorological conditions;^. 370. 

- Smut of sorghnm (Sphacelotheca 
Sorghi) in relation to meteorological 
conditions, p, 376. - Tobacco mildew 
{Erysiphe Cichofiacearum) in rela- 
tion to meteorological conditions, 
p. 374. Tylenchus angustus on 
rice, in relation to meteorological 
conditions, p. 375. - Ustilago Zeae 
on maize, in relation to meteorologic- 
al conditions, p, 377- 

Indo-China : Diseases of coconut palm 
314. - Diseases of Hevea hrasi- 
liensis, 316. 

Insecticides : Some chemical problem 
of the ins. industry, 821. — Recent 
progress in ins., 820. 

Insects and other invertebrate fauna 
of arable land at Rothamsted, 
p, 1075. 

International Coimnittee of Phyto- 
pathology and P^conomic Entomol- 
ogy, 440. 

Iraq ; Locusts, p. 1182. 

Isohremia kiefferi parasite on aphi- 
des, 374. - Infested by Synopeas 
rahnis, in Jugoslavia, 374, - J. son- 


chi, external parasite of Aphis 
sonchi, 374. 

Italian cricket and Moroccan locust 
in Hungary during 1924, p» 468 - 
p, 477. 

Italy ; Algerian regulations re im- 
portation of plants from I., 398. - 
Erysiphe graminis on wheat in 
P’ 373- - Insects injurious to 
forest plants in I., 138. - Melon- 
gena crops and pepper plant in 
Campania attacked by Phytoph - 
thora omnivora, Fusarium sp- and 
a Nematode, 127, — Phylloxera of 
the vine and its spread in I., 973. 

Jamaica: Immunity of Dba sugar 
cane from mosaic 246. 

Jugoslavia: Isohremia kiefferi n. sp., 
a parasite on Aphides, 374. 

« Jumbeba » (Solanum paniculatum) 
attacked by Phihorimaea operculella 
in Brazil, 377. 

Jute [Corchorus capsularis) : Macro- 
phoma Corchori in India, 645. 

Kanred (Wheat) and stem-rust 
resistance, 831. 

Kenya : Metadr epana andersoni inju- 
rious to cohee, 376. 

«Koleroga» (or ''Mahali''), betel 
nut disease in Malabar, Cauara 
and Maipur, 646. 

Rumania pini on Scots pine [Pinus 
syhestris) in Surrey, Great Britain, 
649. 

Lachnea BEMisPBAERicA ou coffee in 
the State of Sao Paulo, Brazil, 
647. 

** Lagarta rosada of cotton, or Pink 
bollworm {GelecMa gossypieUa=Pec- 
iinophora gossypieUa) : Legislative 
measures in Argentina, 140. 

Larch : attacked by canker {Dasy- 
scypha Wilkommii) in Belgium, 
P^ 95 ‘ 
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I,atvia : control of seed for sowing 
with reference to diseases {Pucci- 
nia, Ustilago), 147. 

Lattrus fiohilis : Aspidiotus britan- 
nicus in Great Britain, 649. 

Lead compounds in the manufac- 
ture of insecticides, 820. 

Leaf blister ” on peaches (Taph- 
fina deformans) in Belgimn, p. 93. 

Leaf blotch {Ascochyta piniperda) 
of the spruce in Belgium, p, 95, - 
ly. Spot [Pseudopeziza Ribis) of 
the currant bush in Belgium, 
p, 94. 

lycaf-roll, on potatoes, 41 ; in Bel- 
gium, p, gi. — in Denmark, 124. 

Leaf -spot (Gloeosporimn oaulivorum), 
on clover in Belgium, p. 92. 

Lecanium persicae on Tamarix in 
Great Britain, 649. 

Leeks : Ester osporium Allii in Den- 
' mark 124* 

Lemon : Chionaspis cifri (= Howar- 
dia ciifi) in Uniguay, 137. 

Lepidosaphes laierochitinosa parasite 
found on Coelogyne sp., in Surrey, 
England, 649. - L. ulmi on Helian- 
themum vulgare and Erica Tatra- 
lix in Surrey, England, 649. 

Leptosphaeria culmifraga on wheat 
in Belgimn, p. 89. 

Leucopis {Neoleucopis) luteicornis, 130. 

Liparis dispar : see Lymantria dispar. .. 

Locusia damca in Hungary, p, 475, 
p, 4S2. 

Locusts ; in Cyrenaica, p: 787. ; 
in Egypt, p, 484; in Hungary 
in 1924, pp. 468-482 ; in the Co- 
lony of Eritrea, p, 483 ; in Italian 
Somaliland, p. 483, p. 484 ; in 
Tripoli, p. 788; in Iraq, p. 1182. 

« Mgroccaa Cricket » in Hungary 
in 1924, pp, 468-476. - Locusts in 
stock feeding, 86. - Internatio- 
nal organization for 1. control, 
p, T189. 

Lophoderndum : L, macrosporum on 
spruce firs in Belgium, p, 95. - 


L. Pinastri on Scots pine in Bel- 
gium, p. 95- 

Lophyrus similis injurious to Cem- 
bms pines in Switzerland, 378. 

Louisiana (U.S.A.) : Sugar Cane at- 
tacked by moth borei: and mealy 
bug, 903. 

Lucerne (trefoil) : Bistpn zonarius 
in Denmark, 124. - Determina- 
tion of the cotmtry of origin of 
clover and forage crop seed, p, 1095. 

Lymantria dispar injurious to chest- 
nuts in Switzerland, 139. 

Macrophoma : M, Corchori injurious 
to jfite and other plants in India, 
645. — M. dalmatica : Research 
work for control of pest proposed 
by VH International CongrevSS of 
Olive growers, Seville, Dec. 5-9, 
1924, 191. 

Macrosiphum : M, {Aphis) rosae and 

M. scmchi attacked by Isobremia 
kiefferi in Jugoslavia, 374. - M, pisi 
injurious to vegetables in Demnark, 
124. 

Macrosporium Pisi, 124. 

« MahaH » (or « Koleroga »), coconut 
palm disease in Malabar, 646, ~ 
Betel nut disease in Malabar, Ca- 
nara and Maipur, 646. 

Maize : Cep halo sporium Acremomum 
in U. S. A., 126. -^Gibber ella Sauhi- 
netii in relation to meteorological 
conditions in U.S.A., p, 377. - 
Sclerotium monohistum in Morocco, 
369. - Ustilago Zeae in relation to 
meteorological conditions in India, 
P- 377* 

Malabar : Phytophthora omnivora var. 
Arecae injurious to coconut palm 
and betel nut, 646. 

Malay States : Mycological and Ento- 
mological Services of Departinent 
of Agriculture, 184. - Pests and 
diseases of rice, 47. 

Mamestra pisi, insect pest injurious 
to peas m Roumania, 692; 



Mandarins : Chionaspis citri (== Ho- 
wardia citn) in Unigtiay, 137. 

Manganese cblorosis of Pineapples, 
its cause and control, 819. 

Mangels : Ceutorrhynchus quadndens 
and Meligqthes aeneus in Denmark, 
X24. - Diseases observed in Bel- 
gium, p. 92. 

Marssonina Potentillae var. Fraga- 
vim on strawberries in Denmark, 
124. 

Mauginiella Scaetiae injtirions to date- 
palms in Cyrenaica, 372. 

Mealy Bug {Pseudococcus calceola- 
viae) on sugar cane in Louisiana, 
U. S. A., 903, 

Melampsora pinitorqua on Pinus syl- 
vesiris in Belgium, p. 94, p. 95. 

Meligethes aeneus injurious to mangels 
and other, edible Cruciferae in 
Denmark, 124. 

Melolontha vulgaris, injurious to beans 
in Roumania, p. 690, - Govern- 
ment campaign against M. v., in 
Austria, 382. 

Melon : Phyllosticta cucurhitaceavum 
in Denmark, 124. 

Melongena crops : attacked by Fu- 
sarium sp., a Nematode and Phyto- 
phtkora omnivora in the Campania, 
127. 

Mercury in the composition of fungi- 
cids, 820, 

Mermis sp., in strawberies in Den- 
mark, 124. 

Metadrepana : ikf. anders&ni injurious 
to coffee in Kenya, 376, - M. pal- 
lida found in Northern Nigeria, 
37 ^- 

Meteorological conditions and plant 
diseases, p. 369. 

Microsphaeva A Ini var. quercina, on 
the Oak in Belgium, p. 94. 

Mildew : Of the Apple {Podosphaera 
leucotficha) in Belgium, p, 93» - Of 
apple in relation to meteorological 
conditions in Wurtemberg, p, 373. - 
M, on beetroot {Peronospora Scha- 


chtii) in Belgium, p, 91. - Of 
cabbages, turnips and mangels, 
(Erysiphe Polygoni) in Belgium, 
p. 92- - Of cerales {Erysiphe gra- 
minis) in relation to metorological 
conditions in tJ.S.A., p. 379. — Of 
Clover (Scierotinia Trifoliornm) in 
Belgium, p, 92. ~ M. of clover 
{Peronospora TrifoHorum) p. 92. - 
Of the currant bush {Sphaerotheca 
Mors-Uvae) in Belgium, p, 94. ~ 
legislation in Belgium re control 
of Sph. Movs-Uvae on currant bush 
p, 98. - M.on potato in England, 
p. 372. - In Belgium, p. 92. - M. on 
potato in relation to meteorological 
conditions, p. 379. — In India, 
p. 376, - In the Gange plain, p. 370. 
— Of the oak in relation to me- 
teorological conditions, p. 373. - 
Of the oak (Microsphaeva Alni var. 
quercina) in Belgium, 94. ~ Of 
peas {Erysiphe Polygoni) in India, 
in relation to meteorological condi- 
tions, 373. - Of tobacco {Erysiphe 
Cichoriacearum) in relation to me- 
teorological conditions in India, 
p. 374. - M. on tomato in Belgium, 
p, 92. - M. of the vine {Plasmopara 
viiicola) in relation to meteorological 
conditions, p, 373. - In Belgium, 
p, 94. - On Ampelopsis VeitcMi in 
Germany, 128. 

Moth borer, injurious to Sugar Cane 
in Louisiana, U.S.A. ; ©speximents 
v^dth natural and artificial remedies, 

903* 

Morocco : Maize attacked by Sclero- 
Hum monohistum, 369. - Sugar Beet 
attacked by ScUrotium sp., 379. 

Mortality of Firs in the Wienerwald, 

p- ,155- p- 156. 

« Mosaic » : Of beetroot in Denmark, 
124, -» Of cucumbers and various 
mosaic diseases, in relation to 
meteorological conditions in 
P- 379- pO'tato, ' 42 ; ' In, 

Denmark, 124'; in Belgium, p, gz. - 
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Of Sugar cane : itmminity of « Uba » 
cane in J amaica, 246. - « Uba » cane 
in Brazil, 898. - M. of tobaeco in 
Belgium, p. gz. 

«Moscaclaazeitona» oleae) 132. 

Moth. Borer of Sugar Cane (Diairaea 
saccliamlis) in Louisiana, U.S.A., 
90.3- 

“ Mottling disease on potatoes in 
Belgium, p. gi. 

Mould : of the apple [Sclerotinia hue- 
iigena) in Belgium, p. 93. - Grey 
blight {Sclerotinia cinerca) on cher- 
ries, in Belgium, p. 93. - Grey 
mould [Sclerotinia Fuckeliana) on 
Yine, in Belgium, p, 94. 

Mycosphaerella sentina on peat in 
Belgium, 93. 

Myrtus communis ; Ceroplasies sinen- 
sis (attacked by Tomocera call- 
fornica) found on M, c, in Spain, 
129. 

Myrtle : see Myrtus communis. 

Myzus rosarum attacked by Isobre- 
mia kiefferi in Jugoslavia, 374. 

NaXurai, enemies of locusts, p. 1183. 

Necrosis of the branches of plum tree 
[Cytospora purpurascens) in Bel- 
gium, p. 93. 

Nectria : N. coffeigena on coffee in 
State of Sao Faulo (Brazil), 647. - 
N. galligena, on apples in Belgium, 
P- 93* - See also Fusarium Will- 
kommii, — N. Solani, on potato in 
Belgium, p. 91. 

® Nejdi >5 : local name for locusts in 

' Upper Iraq, p. 1183. 

Nematode injurious to pepper plant 

^ and ^melongena in the Campania, 
,137. ' 

Nematus ribesii, injurious to currant 
bushes in , Denmark, 124. 

Nerine flexuosa : Psetidococcus {Trio- 
nymus) peregrina, found near South- 
.ampton, England, -649, , 

Nicotine, 820. 


.Nigeria (Northern) : Meiadrepana pal- 
lida, 376. 

Nyasaland : Measures for control of 
diseases of plants, 146. — Insect 
pests injurious to cotton, 1016. 

Oak : Mildew in relation to meteoro- 
logical conditions, p. 373. ~ Micro- 
sphaera Alni var. quercina in Bel- 
gium, p. 94. 

Oats ; Smut {Ustilago Avenae) ,Helmin 
thosporinm> teres var. Avenae, Crown 
rust (Puccinia coronifera) and black 
rust in Belgium, p. 90. - Chlorops 
taeniopus, Heterodera schachtii var. 
avenae, Oscinis frit in Denmark, 
124. — Puccinia coronifera in re- 
lation to meteorological conditions 
in U.S.A., p. 379. - Dust treat- 
ment for control of O. smut {Usti- 
lago Avenae and U. levis), 642. 

Oceania (French) : measures for pro- 
tection of plants against parasitic 
diseases, 659. 

Ochthiphila poly stigma, natural enemy 
of Pseudococcus (Trionym-us) pha- 
laridis, found at Frimley, Surrey, 
(England), 649. 

Oidium : 0. of cucumber, strawberry 
and vine in relation to meteoro- 
logical conditions in India, p. 374. - 
Of hop (Sphaerotheca Humuli) in 
Belgiimi, p. 92. - Of peach tree in 
Belgium, p. 93. - O. spp. in rela- 
tion to meteorological conditions, 
p. 374. - 0 . of the* vine {Uncinula 
necator or powdery mildew) in Bel- 
gium; p. 94. 

Olea europaea : AmhlyMerus niaculi- 
pennis, found in Spain, 129. 

Olethreuthes ocellana on apples in 
Denmark, 124. 

Olive : Bacillus Savastanoi (bacte- 
rial-tumour of the o.) in Portugal, 
131 . — Diseases of the O., reports 
at VII International Congress of 
O. growers, Seville (vSpain), Dec. 
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1924, I 9 I* - O. fly {Dacus oleae) 
control in Turkey, p. 484, ;/>. 485. - 
Gheosporium olivanmi in Portugal, 

1 3 1. - Observations on Phloeothrips 
oleae and Dacus oleae at IX Con* 
gress of Italian Olive ‘gTowers, Bari, 
Oct. 1925, 969. - Prays oleaelhis in 
Portugal, 1 3 1. — vStudy of methods 
used for control of Dacus oleae in 
Portugal, 131. 

Olive Ply {Dacus oleae) : Control 
in Cenia (Spain) 133. - Control in 
Turkey p, 484, p. 485. - Control 
in Portugal, 13 1, 132. - Observa- 
tions re O. P., at XI Congress of 
Italian Oli've growers, Bari, Oct. 

1925, 9^- - See also Dacus oleae^ 

Omphalia flavida, on coffee, 647. 

Onion: Smut {UrocysHs Cepulae) in 

relation to meteorological conditions 
in U. S. A;, p. 378, 

OpMoholus graminis on wheat in 
Belgium, p. 89. 

Orange : Chionaspis oitri (= Howar- 
dia dirt) in Uruguay, i^y.-Prota- 
panteles marquesi, a parasitic hy- 
menopteron of Papilio ancMsiades 
capys, injurious to O. in Brazil, 375. 

Orphania denticauda, locust in Hun- 
gary, p. 474. Orphania, p. 482 

Orthoptera in Bengasi (Cjurenaica), 
648. 

Oscinis frit on oats in Jutland, 124. 

Pachytylus cinerascens, P, dam- 
CHS : locusts in Hungary, p. 475. 

Palms : diseases, 368. 

Papilio anchysiades capys, attacked 
by Protapanteles marquesi in Brazil, 
375 - 

Pea : Aphis viciae, Bruchus pisi, 
Mamestra pisi, Peronospora Viciae, 
Plusia gamma, Uromyces Pisi, in 
Roumania, p. 691, p, 6g3. — Erysi— 
phe Polygoni in relation to meteoro- 
logical conditions in India, p. 373* 

peach : Diseases and treatment dis- 


cussed at « Convegno del Pesco » 
Canale d’Alba, July 1925, 972. - 
Gummosis leaf disease (Coryneum 
Beyerincki) and leaf blister [Ta- 
phrina deformans) in Belgium, 
p. 94. - Oiditun in Belgium, p. 94. 

Pear tree : Hoplocampa fulvicornis 
and H. testudinea in Denmark, 124. 
— Deaf mildew {Mycosphaarella sen- 
iina), P. leaf chister-ciip {Gymnospo- 
rangimn Sabinae), scab (Venturia 
pirina) in Belgium, p. 93. 

Pears ; Fusarium WiUkommii [Nee- 
tria galligena) in Denmark, 124, 

Pepper plant : Die back {Vermicu- 
laria Capsid) in relation to meteo- 
rological conditions in India, p. 371. 
- Fusarium sp., Nematodes and 
PJiythopkthora omnivora in the Cam- 
pania, 127. 

Peronospora : P. Trifoliorum on clo- 
ver in Belgium p. 92. - P. Viciae in- 
jurious to peas in Roumaiiia, 
p, 692. - See also : Mildew. 

Perouosporaceae : see Mildew. 

Pern: Boll weevil (Anthonomus gran- 
dis), “ iagarta rosada'' or Pink 
Bollworm, not found on cotton, 56. 

Pestalozzia co-ffeicola on Coffee in 
State of Sao Paulo, Brazil, 647. 

Phalaris arundinacea : attacked by 
Pseudococcus {Trionymus) phalari- 
dis, found at Frimey, Surrey, Png- 
land, 649. 

Phenacoccus iceryoides attacked by 
Leucopis [Neuleucopis) hiteicomis 
iu Coimbatore, India, 130. 

Phloeothrips oleae: New data on biol- 
logy of Ph. 0., at 9th Congress of 
It^ian Olive growers Bari, Oct. 

1925. 969. 

Phoenix : P. dactylifera : Maugimella 
Scaettae in Cyrenaica, 372. - Exospo- 
rhtm Preslii and Graphiola Phoeni- 
cis in Denmark, 124. - Disesaes, 
368. 

Phorhia fuscipennis seed- com mag- 
got'') agent of dissemiaation of 
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potato “ blackleg ” in Minnesota, 
643.^ 

PMhofimaea operculella, potato 
motli on tobacco, in Brazil, 377. 

PkyUosticta : P. Be 4 ae on beetroot 
in Belginni, 91. — P. Cucurbi- 
tacearmn^ injnrions to melons in 
■ Denmark, 124. — P. pnmicola on 
plum tree in Belgium, p. 93. 

Phyllotreta nemorum, in Denmark, 
124. 

Pkjlioxera : Pk. and its spread m 
Italy, 973 ,* in Russia, p. 363 ; in 
Ronmania (1884-86) p. 37. 

Phytohacter Lycopersicum on tomato in 
Belgium, p. 92. 

Pkytopatkological legislation in Bel- 
gium, p. 97. 

Pkytopatkological organization in Bel- 
gium, p. 95- 

Pkytopatkological researck institu- 
tions in Belgium, p, <^S-p- 9 ^- 

Phytophthora : P. infestans injurious 
to potatoes in Belgium, p. 90. - 
Injurious to tomato in Denmark, 
124. - In relation to meteorological 
conditions in England, p. 369, 
p, 372 ; in the Ganges plain, India, 
p. 371, — P. omnivor a injurious to 
melongena crops and pepper plant 
in the Campania, 127. - P. omnivor a 
var. Arecae^nnso of ‘"Makali"^ (or 
Koleroga "’} disease in betel nut, 
646. ~ P. 0, var. Arecae injurious 
to coconut palms in Malabar, 
646. 

Pine : P. in Cyprus injured by Thau-^ 
metopoea milMnsonii, 379. — Pinus 
sylvesiris (Scots pine) : pine branch 
twist {Melampsora piniiorqua)^ pine 
leaf cast {Lopkodermium Pinastri), 
conifer root rot (Pomes annosus), 
root rot (Amiillaria mellea) in Bel- 
gium, p. 94, p, 95. - Weymouth 
p. : pine rust {Cronartium ribico- 
hm) ' in Belgium p. 9$. 

Pine apple : Manganese chlorosis, 
its cause and control, 819. 


Pine leaf cast (Lopkodermium Pinastri) 
on Scots pine in Belgium, 94- 

Fink BoHworm. ('* lagarta rosada 56. 

Pinus : P. Cembra attacked by Xo- 
phyrus similis in Swdtzerlaiid, 378. 
— P. sylvesiris attackeji by Rumania 
pini in Surrey, England, 649. 

Pistillaria flavida on coffee, 647 

Plants : (Agricultural crops) : diseases 
observed in Belgium, p, Sg ; in 
Belgium and Belgian Congo, 368. - 
(Forage crops) : diseases in Bel- 
gium, p, 91. - Plants (Forest) : 
Noxious insects in Italy, 138. - 
(Industrial) : diseases observed in 
Belgium, 92. ~ (Market garden) : 
diseavses in Belgium, p. 92.- (Roots): 
diseases in Belgium, p. 90. 

Plasmodiophora Bmssicae on cab- 
bage, turnip, and mangel, in Bel- 
gium, p. 92. 

Plasmopara viticola : in relation to 
meteorological conditions, p. 373, 
p. 379. - P. V. on Ampelopsis Veit^- 
chii in Germany, 128. - P. on 
vine in Belgium, p> 9 i. 

Platycleis grisea, p» 475. - Platycleis, 
p. 480, p, 481. 

Pleospora : P, graminea on barley in 
Denmark, 124. - P. putrefaciens 
on beetroot in Belgium, p. 91. ■“ 
P. tfichostoma on barley in Belgium, 
p. 90. 

Plougliing as a method of locust con- 
trol in Iraq, p. 1184. 

Plum : Blister disease (Taphnna Pruni) 
in Belgium, p, 93. - Hoplocampa 
fuhicornis and H, testudinea in 
Denmark, 124. - Necrosis of the 
branches (Cyiospora purpurascens) 
in Belgium, p, 93. — Polyporus 
igniarius var. fulvus in Belgium, 
p, 93. - Phyllosticta prunicola {leaf 
brown) in Belgium, 93. — Puccinia 

Pruni-spinosae Chlight) in Belgiurk, 
p, 93. - — Witches broom disease, 
(Taphfina Insititiae) in Belgiton, 

93^ 
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Phma gamma, injurious to peas in 
Roumania, p, 692. 

Podosphaem Isucotricha, on the apple 
in Belgium, jS?. 93. 

Polyporaceae on walnut in Belgium, 
P‘ 94- 

Polyporus igniarius var. fulvus on 
plum tree in Belgium, p. 93. 

Potato : Bacillus phytophtkorus, cause 
of p. blackleg disseminated by 
Phorbia fusc^ennis in Minnesota, 
U.S.A., 643. - Bac. phyfoph. in 

Belgium p. 90. - Bacterial diseases 
in Belgium, p. go. — Bacterial scab 
in Belgium, p. 91. - Blackleg disease 
in Belgium p. 91. - Black scurf, 
scab, and wilt, 42. - Collar fungus 
{Hypochmis Solani) in Belgium, 
p. 91. - Control of wart disease 
by soil treatment with use of sul- 
phur, p. 1061. ~ Diseases in Bel- 
gium and Belgian Congo, 368. - 
Fusarium sp., in Belgium, p. gi. - 
Fusarium oxysporum and F. radi- 
cicola in relation to meteorological 
conditions in IJ. S. A., p: 378. — 
Deaf curling in Belgium, p. gi, - 
Deaf roll "" and '' Mosaic p. 42. — 
Deaf roll and mosaic '' in 
Denmark, 124. -> Degislative mea- 
sures in Austria against black 
scab, 381. — Macrophoma Corchori, 
645. - Mosaic 42. - M. in 
Belgium, p. 91 ; in Denmark, 124. 
** Mottling in Belgium, p. 91. - 

- Nectfia Solani in Belgium, p. 91. 

- Phytophthora infestmns in Belgium, 
p. 90, Phy. inf. in relation to 
meteorological conditions in Eng- 
land, p. 369 : in the mid-Gangetic 
plains, 371 . - P, blight in relation 
to meteorological conditions, p* 371, 
P- 379- - Powdery scab {Spongo- 
spom subterranea) in Belgium, p. 91* 
Seed P. improvement methods in 
Michigan and New York State, 42, - 

Streaking ** in Belgium p, gi. - 
Yarieties immune from black ^hab. 


520. - Varieties in England immune 
from or susceptible to Wart disease 
(Synchytrmm endobioticum)^ 838. - 
Verticillhim alho-atnim in relation 
to meteorological conditions in U. 
S. A.,'p. 378 ; in Belgium, p. 91. 
Potato Blackleg [Bacilhis phytoph^ 
thorns disseminated by Phorhia 
fuscipennis in Minnesota, D.S.A., 
^43- 

Potato {P Mho fimaea operculella) 

found on tobacco in Brazil, 377. 

Portugal : Bacillus Savastanoi (Bac- 
terial tumour of the Olive), 131, - 
Dacus oleae (Olive fly), 131. - Con- 
trol of the Olive fly, 132. - Gloeo- 
sporium olivarum, 131. — Prays 
oleaellus, 13 1. 

Prays oleaellus of the olive in Portugal, 

Protapanieles marqucsi, parasite of 
Papilio anchisiades capys in Brazil, 
375* 

Pseudococcus : P. (Trionymus) pare- 
grina found on Nevine flexuosa 
near Southampton, England, 649, 
~ P. {Trionymus) phalaridis living 
on Phalaris arundinacea, found at 
Frimley, Surrey, England, 649. 

Pseudomonas campestris, on cabbages, 
turnips and mangels in Belgium, 
p. 92. 

Fseudopeziza Ribis (Deaf* spot) in- 
jurious to currant bushes in Bel- 
gium, p, 94. 

Fuccinia : P. and seeds in IMvia, 147. 
- P. coronifera on oats in Belgium, 
p. 90. - P. c., on oats in relation to 
meteorological conditions inIT.SA., 
P’ 379- “ dispersa, P. glmnamm, 
and P. graminis on rye in Belgium, 
p. go, - P. gktmarum, P. graminis, 
and P. iriticina on wheat in Bel- 
gium, p. 89, p. go. — P. glumarum 
and P. tritiema in India in rela- 
tion to meteorological conditiotis, 

' p. 370. - P. graminis on^ wheat in 
relation to meteorological condi- 
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tlotJvS in U.S.A,, p> 379. - P. gmmi- 
nis : inheritance of resistance to 
P. gmminis, in crosses between 
varieties of Durum wheat, 833. - 
P. Pruni'-spinosae on plums in 
Belgium, p. 93. - P. simplex on 
barley in Belgium, p. 90. 

Pyretrhum flowers used in preparation 
of insecticide powders, 820. 

Bjuidine in the manufacture of insect- 
icide, 820. 

Pythium de. Baryanum on beetroots 
ill Belgium, p. 91. 

« Queima do cafeeiro » caused by 
Glomerella coffeicoia, 647. 

Bain-TREE Mealy Bug » {Phenacoc- 
cus iceryoides) 130. 

Ramulana Betae, on beetroot in Bel- 
gium, p. 91. 

Red boll- worm {Diparopsis castanea) : 
on cotton in Nyasaland, 1016. 
Requeiniado '' of coffee {Sphaevo- 
stilhe pavida), 647. 

Retiihfips aegyptiaca injurious to vine 
in CytenaicsL, 136. 

Rhizoctonia Solani on cotton in re- 
lation to meteorological conditions 
in Egypt, p. 374. 

Rice : pests and diseases in Malaya, 
47. - TylenchiiS angustus in rela- 
tion to meteorological conditions 
in India, p. 375. 

Rose: Macfosiphum Aphis) rosae 
and Myzus (~ Aphis) rosamm at- 
tacked by Isohremia hiefferi in 
Jugoslavia, 374.- 

Rot : R, of tomatoes [Phytohacier LypO'^ 
persicum) in Belgium, ^.92. - Root 
rot (ArmiUaria mellea) of apple 
tree in Belgium, p. 93. - Of Pinns 
sylvestris in Belgium, p, 95. ~ Of 
wood and trunk of apple tree in 
Belgium, p. 93. - Black r. of the 
vine (Guignardia Bidwellii) m rela- 
tion to meteorological conditions, 
373» P^ 379- ■“ Brown fruit x.. 


on apple {Sderotinia fmctigena) 
in Belgium, ^.93- — Root r., of 
coflee plant in Sao Paulo caused by 
sterile mycelium, 647. -~R. of wheat : 
“ the verdissage method of con- 
trol for seeds, 236.^ - lA-'lieat t., 
(Caries) in Belgium, p, Sg. - Wehat 
bunt (Tiltetia Tritici and T, levis) 
in relation to meteorological con- 
ditions in India, p. 376. — Wheat r., 
treated with powdered carbonate 
of copper, 435. - J'illetia THtici in 
Roumania, p. 341. 

Roumaiiia : Pests and diseases of 
beans, p. 690; of peas, p. 692. - 
Phylloxera outbreaks (1884-86), p. 
37. — Regulations for tevSting of 
weeds of forage plants for freedom 
from weeds and dodder, 890. -TiU 
letia Tritici of wheat, p. 341* 

Russia : Phylloxera, p. 363. 

Rust : Blight on plum trees {Puccinia 
Prtmi-spinosae) in Belgium, p. 92. - 
Brown r. (P. tnticina), black r,, 
(P. graminis), and yellow r, (P, 
glumarum) on wheat in Belgium, 
p. 89, p. 90. - Crown r. (P. coroni- 
fera) in relation to meteorological 
conditions in U.S.A., p, 379. - 
Crown r. and black r. on oats in 
Belgium, p. go. Dwarf r. (P. sim- 
plex), yellow r., and black on 
barley in Belgium, p. 90, ~ Deaf 
brown {Phyllosticta prunicola) on 
plum trees in Belgium, p, 93. - 
Needle blight {Chrysomyxa AMetis) 
on spruce firs in Belgium, p, 95. 
~ Pear leaf cluster-cup (Gym>no$po- 
mnghim Sahinae) in-Belgium, p. 9$. 
- Pine branch twist (Melampsora 
pinitorqua) on Scots pine in Belgium, 
p, 95. - Pine R. {Cronartium nbi- 
colum) destroying Weymonth pines 
in Belgium, p. 95. - Puccinia di- 
spersa on rye in Belgium, p. 90, - 
Resistance to stem-rust of Kaiixed 
wheat, 831. - WJieat r., inheritance 
of resistance to Puccinia graminis 



97 — 


in crosses between varieties of Bti- 
rnni wheat, 833. - Wheat rusts 
(P. glumarum, P, triticina) in re- 
lation to meteorological conditions 
ill India, p. 370. 

Rye : Urocystis occiilia (Stem smut), 
Puccinia dispersa, Puccirda ghima- 
Yimiy P, graminiSy Claviceps pur- 
purea (ergo't) in Belgium, p, 90. 

Salix caerulea: Bacterium Salicis 
in England, 644. 

Sawdust mixed with soil causes in- 
jury to plants, p. 440. 

Scab : Bacillus Savasianoi (or Bacte- 
rial tumour) of olives in Portugal, 
p. 1 31. - Spongospora subterranea oi 
potatoes in Belgium, p, gi, - Black 
sc. of potatoes : legislative measures 
in Austria, 381. - Inspection for 
potato scab [Actinomyces Scabies) 
in Michigan, U. S. A., 42. - J^xper- 
iments in Soil treatment with Sul- 
phur to destroy Sc., p. 1061. - 
Varieties of potato immune from 
or susceptible to Scab in England, 
838. - Varieties resistant to black 
sc,, 520. 

Scab : (of fruit) : of the apple [Ven- 
iuria inaequalis) in Belgium, p.gz ; 
of pear [Venturia pirina) in Bel- 
gium, 93 ; of the tomato (Clado- 
spofium fulvum) in Belgium, p. gi. 

Schizoneura lanigera (Woolly aphis) : 
legislative measures in Belgium, 
p. 98. 

SclerOvSis of the elm in Belgium, p. 94. 

Sclewtinia : S. cinerea on cherries 
in Belgium, p. 93. -- S. fructigena 
on apples in Belgium, p, 93- - 
5 . Fuckeliana on vines in Belgium, 
p. 94. - S. scUrotionmi injurious 
to beans in Denmark, 124.-5. sc. 
injurious to vegetables in Denmark, 
p. 124. 

'Sclerotinia sp., p. 1131. - S. TrifoUO' 
ruMy pp, 1107, 1114, 1131. - 5 . T., 


injurious to clover in Belgium, 

p. 92. 

Sclerotium : S. cepivormny 371. - 

S. monohisiidm n. sp., maize para- 
vsite in Morocco, 369. - S. Oryzae, 
371. - S, .Rolfsiiy 371. — Sclerotium 
sp., injurious to Sugar Beet in 
Morocco, 371. 

Scutellista cyanea on Ceroplastes rusoi 
in Spain, 129. 

Seed-corn maggot [Phorhia fusci- 
pennis) agent of dissemination of 
Potato blackleg {^Bacillus phy- 
tophthorus) in Minnesota, 643, 

Seedling blight of maize and wheat 
(Gibberella Sauhinetii) in relation 
to meteorological conditions in 
D.S.A., p. 377. 

Seeds : Cleaning and disinfection of 
s., in Brazil, 943. - Control of s. in 
Roumania with reference to dodder 
and weeds, 890. - Control with 
reference to weeds, pp. logs, 1163, 
1175, 1176. - Control in Datvia 
with reference to diseases [Pucciniay 
Ustilago), 147. - Disinfection of cot- 
ton s. with Carbon Disulphide, 
302. - Federal Experimental seed- 
testing Institute, Mont Calme, I^au- 
sanne, 435. - Legislation re dodder 
in Austria, 380. - Verdissage " of 
s. against rust and smut, 236. 

Septoria Petroselini var. Apii on 
celery in Belgium, p, 92. 

Short-wave Rays : Benehcial and 
injurious effects of S-w. r. in 
nature, p, 3311s 

Smut : see Ustilago » 

Smut : Covered S. {Ustilago Hordei) 
and naked S. (U. nuda) on barley 
in Belgium, p. 90. — Maize S. 
{Ustilago Zeae) in relation to me- 
teorological conditions in India, 
p, 377. — S. of oat {U. Avenae) in 
Belgium, p, go. - S. of oat [U. 
Avenae and U. levis) : Control by 
dust treatment, 642. — S. of the 
onion {Urocystis Cepulae) in re- 





lation to meteofological conditions 
in U;S.A., p. 378. - S. of Sorghum' 
(Sphaceloiheca SorgM) in relation 
to meteorological conditions in 
India, p. 376. - Stem smut of rye 
{Ufocystis ' occulta^ in Belgium, 
p, 90. ~ “Wlieat S. {Usiilago Tntici) 
in Belgiuin, p, 89, 

Soil : Partial sterilization of s. with 
antiseptics, p. 154, p. 743. 

Solmium panimlatum attacked by 
Phihorimaea operculella^ in Brazil, 
377* 

Somaliland (Italian) : I.-ocusts, p, 483, 
p, 484. “ Measure for control of 
plant diseases, 661. 

Sonchtis : Aphis (Macwsiphum) son- 
chi attacked by Isohtemia sonchi in 
Jugoslavia, 374. 

'' Sore-shin disease of cotton (Phi- 
mctonia Solani) in relation to 
meteorological conditions in Egypt, 
^ 374- 

Sorghum : Smut (Sphacelbtheca Soy- 
ghi) in relation to meteorological 
conditions in India, p. 376. - In- 
jurious after-effects of S., p. 155, 

Spain : C&foplastes msci and C. sinen- 
sis foimd respectively on Ficus 
Carica and on Myrius communis 
attacked by Tomocera calif ornica 
near Barcellona, 129. ~ Control 
of olive fly (Dacus oleae) at Cenia, 
133* - Diseases of the Olive, dis- 
cussed • at VII International Com 
gross of olive growers, Seville, Dec. 
1924, 191. - Measures for protection 
of insectivorous birds, 394. — Or- 
ganisation of phytopathological in- 
spection, 389. - Protection of fo- 
rests against diseases and pests, 651. 

Sparrows: natural enemies of lo- 
custs in Iraq, p. 1183, - Natural 
enemies of Tettigama alMfrons in 
Bengasi, 648. 

** Speckled locust ** (TeUigonia al- 
Uffons) in Bengasi, 648. ' 

Sphacelotheca Sorghi on Sorghum in 


relation, ,to meteorological condi- 
tions in India, ^. 376. 

Sphaerella Fragariae on strawber- 
ries in Belgium, p, 92. - 5. tabiftca 
on beets in Belgium, i?. 91- 

Sphaerostilbe flavida on coffee in the 
State of Sao Paulo ^(Brazil), 647. 

Sphaerotheca : S. HumuU injurious 
to hops in Belgium,'’ . 92. - 5. 
Mors-uvae : legislation re control 
in Belgium, p. 98.^ -- On currant 
bushes in Belgium, 94. 

Sphex flavipennis, natural enemy of 
Tettigonia alhijrons, 648. 

Spiny Boll Worm in cotton in Nya- 
land, 1016. 

Spongospora suhiermnea on potato 
in Belgium p> 9'^. 

Spruce : Lophodennium macrosporum, 
needle disease ; Chyysomyxa Abie- 
iis, needle blight ; Ascochyta pi- 
niperda, leaf blotch; in Belgium, 
95- 

Staling of liquid media and growth 
reactions of certain fungi, 125. 

Stauronotus hfcvicollis, Si. cruciatus 
in Hungary, p. 473- 

Stem smut {Vyocysiis occulta) in 
Belgium, p. 90. 

Siephanoderes coffeae, injurious to 
coffee in Brazil, loli, 1013. 

Stereum purpureum cause of stem 
disease of plum tree in Belgium, 
P- 93- 

Sterilization (partial) of soil by anti- 
septics. p. 154, p. 743. 

Stictis co-ffeicola, 011 coffee in the State 
of Sao Paulo, Brazil, 647. 

Stilbella flavida on coffee, 647, 

Stilhum flavidum on coffee, 647. 

Straits Settlements and Eederated 
Malay States : Work of the Depart- 
ment of Agriculture in regard to 
Mycological and Entomological vSer- 
vices, 184. 

Strawberry : Insects and cfyptogamic 

' diseases-of .the 'S., ,472.'- Acalta 
comafiana, Anthommu^ mU, 
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sonina Poteniillae vat. Fragariae 
aaid Mermis sp., iii Denmark, 124. 

- Oidiitm in relation to meteorolog- 
ical comlitions, p. 374. »“ Deaf- 
bliglit (SphaereMa Fmgariae) in 
Belginm, p. 92. 

Strawberry leai-bligbt [Sphaerella Fra- 
gariae), in Belgium, p. 92. 

Sugar Beet : Sderoiium sp., in Mo- 
rocco, 571. 

Sugar cane : Brassolis istmia in Costa 

' Rica, 134. - Uba cane and re- 
sistance to disease, especially to 
“ mosaic ”, 898. - ” Uba ” in Ja- 
maica, 246. - Endowment for stu- 
dies re ” Mosaic ” of S. c. in Cuba, 
678. -.Diseases of S. c., 368, - 
Diseases and iiiwSect pests of S. C., in 
Cuba, 904* Mealy bug ” {Pseudo- 
coccus caheolariae) in Jbouisiana, 
D, S.A., 903. - ” Moth borer ” in 
Douisiana, 903. 

Sulphur : Ptuigicidal properties, 820. 

- Experinrents with S. in Soil 

treatment for control of Potato 
Wart disease, p. 1061.. , 

Switzerland : Chestnut : Liparis di- 
spar Lymantria disp^ir), 139. — 
Federal Experimental Seed-testing 
Institute, Mont Calme, Eausanne 
(anticry togamic expernnents), 435. 

- Finus Cemhra attacked by Lo- 
phyrus simiiis, 378. - Work of 
Experimental Institute for fruit 
and vine-grow-ing and horticul- 
.tute, 'WMenswil, and of B'ederal 
Station of Viticultural experiments, 
Dausaiine and Fully, 433, 434. 

Synchyifium endobioMcum (Wart di- 
sease of potatoes) : Experiments on , 
control of S. e., with Sulphur soil 
treatment, p, 1061, - Degislation 
in ' Belgium for prevention of spread 
of S. e,^^p. 98. - Varieties of pota-. 

■ toes immune . or susceptible to 
S', e., in England, 838. , 

Synopeas rahnis, parasite, of, Isohre* 
mia Mefferi, in, Jugoslavia, 374. , 


Tachinio from Cuba, introduced into 
lyouisiana, as natural .enemy of 
moth borer on sugar cane, 903. 

” Take-all ” of wheat {Ophioholus 
graminis, Leptosphaena culmifraga)^ 
in Belgium, 89. 

Tamarix, attacked b}’" Lecanium per- 
' sicae, at Andover (Plants) England, 

649, 

Taphrina : T, deformans 011 peach 
in Belgium, p, 93. - T. Insititiae 
on plmii in Belgium, p, 93. - T. 
Fruni on plum in Belgium, 93. 

Tea : Diseases, 368. 

Termites : various treatments for 
protecting wood from T., 820. 

Tetracliloride (carbon) as an insecti«» 
cide, 820. 

Tettigonia albifrons (Speckled locust) 
in Bengasi, 648. 

Thaumetopoea wUMnsoni injurious to 
pines in Isle of Cypras, 379. 

Thrips sp., on Dianthus in Denmark, 

124. 

Tilletia : T. Caries on barley in Den- 
mark, 124. - T. prevalent 

in Roumania, pf 341.' - T. Tritici 
and T, kvis, on wdieat in India, 
P- 

Tinnunculus neumanni, and T. ves- 
pertinu^, natural enemies of Tetii- 
gonia albifrons in Bengasi (Cyre- 
ttaica), 648. 

Tipulidae larvae in soils, p, 1075. 

Tobacco: Diseases, Fusarium 

oxysporum in , relation, to , meteo- 
rological conditions in 'XJ.S,A.yp, 
378. -,T. mildew , (Fry Cicho- 
riaceamm) dti relation to meteor- 
ological conditions in India, p, 374. 
- « Mosaic” in Belgium, 92. - 
** Potato moth ” [Phthorimaea 'Oper- 
mlella) found on T. in Brazil, 377. 

Tobacco Wilt (caused by Fusanum^^ 
oxysporum yar. Micotianm) : m re- 
lation to meteorological conditions 
in ,U.S.A., 378. 

Tomato r Bacterial disease (Fhyio- 
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hacter Lycopefsicmn), leaf rust {Cla- 
dospofium f%ilvu.m) in Belgium, 
^.92. - CladospoYmm fulvum in 
Deiiniark, 124. - Diseases, 368. - 
Fusarium Lycopersici in relation 
to meteorological conditions in 
U.S.A., p. 378. - Phytophthora in- 
festans in Denmark, 124. - Verti- 
cillium alho-atfum in Denmark, 124. 

Tomato Wilt (caused by Fusarium Ly- 
copersici) in relation to meteorol- 
ogical conditions in U.S.ii., p. 378. 

Tomocera californica, li3nnenopteron 
parasitic on Coccidae Ceroplastes 
rusci and C. sinensis, in Spain, 
129. 

Trametes Pirn unknown in Belgium, 
P‘ 95 - 

Trees : Fruit trees : Iwegislative meas- 
ures against caterpillars, in Aus- 
tria, 381, - Diseases in Belgium, 
p. 92, p. 93. - Xylotherus dispar 
in Denmark, 124. - Forest and 
Ornamental trees : diseases ob- 
served in Belgium, p. 94. 

Tfiom vifidula on carrots in Den- 
mark, 124. 

Tripoli : Tocusts (control), p. 1189, 

Tropical Plant Research Foimdation, 
(Washington D. C., U.S.A.) : in- 
vestigations re diseases and insects 
of tr. p., 904. 

Turkey : Control of the Olive Fly 
{Dams oleae) p, 484, p. 485. 

Turnips ; Diseases observed in Beb 
gium, p, 92. 

Tylenchus an^ushis (nematode worm) 
on rice in relation to meteorolo- 
gical conditions in India, p. 375. 

Typhula Trifolii, p, 1107, p, 1114. 

« Uba » (Sugar cane) : its resistance 
to disease, especially ** mosaic 
898. - Immune from ''mosaic ** 
in J amaiea, 246. 

Vncimda, necator on vines in Belgium, 
94 * 


United States : Cucumber : " mosaic 
in relation to meteorological condi- 
tions, p. 379. ~ Erysiphe graminis 
in relation to meteorological con- 
ditions, p. 379. Fusarium con- 
glutinans in relation to meteor- 
ological conditions, p, 378. - Fu- 
sarium o.xysporum and F. radi- 
cicola in relation to meteorological 
conditions, p. 378. - Fus, Lini on 
flax in relation to meteorological 
conditions, p. 378. Fus, oxyspo- 
rum var. Nicotianae on tobacco in 
relation to meteorological condi- 
tions, p. 378. - Gihherdla Saubi- 
netii (seedling blight of maize and 
wheat) in relation to meteoro- 
logical conditions, p. 377. - Impro- 
vement methods in Michigan and 
New-York States, 42. - Maize: 
Cephalosporium Acrem.onium, 126. 

- Methods for Seed Potato impro- 
vement, 42. - Oat rust (PucrAnia 
coronifera) in relation to meteorol- 
ogical conditions, p. 379. - Onions: 
Urocystis Cepulae in relation to 
meteorological conditions, p, 378* 

- Potato : Bacillus phytophthorus 
agent for vspread of "" blackleg 
in Mimiesota, 643. - Sugar Canes 
in Louisiana attacked byinoth 
borers, 903. - Tomato : FusaHum 
Lycopersici in relation to meteo- 
rological conditions, p, 378. - Ver- 
ticillium albo-atrum in relation to 
meteorological conditioiivS, p, 378. - 
Wheat : Puccinki graminis in re- 
lation to meteorological conditions, 

379. 

" Upsulini'’, fimgicide tested by Swiss 
Federal Experimental 'Seed-test- 
ing Institute, lyausamie, 435, 

Urocystis Cepulae on onions, in re- 
lation to meteorological conditions 
in XJ.S.A., p. 37B. - U^ occulta, on 
barley in Demnark; 124. On rye 
in Belgium, p, 90. 

^ Uramyces : U. Betae on beetroot 
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ill Belgiiiin, p, 91. - U, PhaseoU, 
iiijiiiiotis to beans in Roumania, 
p, 690. - U. Pisi, on peas in Roitnia- 
Ilia, p, 692. 

Uruguay : Chionaspis citri (= Bo- 
tmrdia citri), 137. 

[Jstiiago: U, Xmnae, on oats in Bel- 
gium, p. 88. - C/. A,, and U, Hor- 
ciei on barRy in Denmark, 124. ~ 
IP A and U. levis, dust treatment, 
642. - U, Crameri, p, ii$i. -UsH- 
lago and seects in I^atvia, 147 - 
U, Hordd and U. mtda, in barley 
in Belgium, p. go. - U. Tritici on 
wheat in Belgium, p, 89. - U. 
Zcac on maize, in relation to mete- 
orological conditions in India, p. 377. 


Vi^GiUI'ABbBiS : Ascochyta Pisi, Bo- 
try Us,- Fusari'um spp., Macrosi- 
phimi pisi, Sekroiinia sclcrotio- 
rum, in Denmark, 124. - Veg. at- 
tacked by Tettigonia albifrons in 
Bengasi, 648. 

Venetan nicotine soap insecti- 
cide tested in Denniark, 124. 
Venturia inaequalis and F. pirina 
respectively injurious to apples and 
peats in Belgium, p. 92, p. 93. 
Vermicularia Capsid on pepper plants 
in India in relation to meteoroD 
' ogical conditions, p* ' 371- 
VerticiUmm alho-atmm, on the potato 
in relation to meteorological con- 
ditions in XJ.S.A., p. 378, - On the 
potato in Belgium, p. 91 On the 
tomato in Denmark, 124. 

Vine : Black tot of the v. {Guignardia 
BidweUii) in relation to meteoro- 
logical conditions, p. 373, p. 379, ~ 
FrankUnothrips myrmicaeformis in, 
Cyrenaica, 136. - Eeterodera m- 
iicicola, 135. Injurious insects, 

' 3:35. - , Grape mildew {Plasmo- 
Pam viticola), grey mould {S$h- 
rotinia Fuckeliana), powdery mildew 
(Uncinuia mmior) in Belgium, p. 


94. - Oidhmi in relation to iiieteo- 
roiogical conditions, p. 374. - 
Peronosporaceae (Plasmopara vk 
ticola) in relation to meteorological 
conditions, p. 372, p. 372, p. 379. ~ 
Phylloxera in Italy, 973; in Ron- 
mania (1884-86) p. 37; in Russia, 
P’ 3^3. - Tetiigonia albifrons in 
Bengasi, 648. 

Vohitella ciliata on Aspidistra in 
Denmark, 124. 


Wai^ntj!' : attacked by Gnomonia 
leptostyla and various Polypota- 
ceae, p. 94. 

Watermark disease of Cricket-bat 
Willow {Bacterium Salicis), 644. 
Weeds : Investigation re W. seeds 
found among seeds of Argentina, 
with reference to their origin and 
distribution in the producing di- 
vstricts of Argentina, p. 1163. - 
Ivcgislative measures in Austria, 
381. - W. control, p. 746. - Weeds 
and seed tCvSting, 1173, p * 1x77. 
- W., and seed testing of forage 
plants in Roumania, 890. - W. 
seeds as a means detemiitiing the 
vsource of seeds, p, 1136. - Weed 
seeds and seeds of red clover and 
lucerne, togs* 

Weevil of the Olive [Frays olmeUus) 
in Portugal, 131, 

Wheat : Agrioies Uneatus and 
■ myia coarctaia in Demnark, 124. - 
Black rust {Puadnia graminis) in 
Belgium, p. 89. - Brown rust (Pm- 
cinia tritiema) on W., in Bel- 
gimn, p. 89. - Caries of . w., in 
Belgium, p. 89 ; Tilletia Tritici: 
prevalent in Roumania, p. 341. - 
Erysiphe graminis in relation 
to meteorological conditions in 
; Italy, p. 373, - Experiments with 
powdered carbonate of copper to 
check rot, 435, - Inheritance of re- 
sistance to .Pmcinia graminis in 
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crosses between varieties of Durum 
W,, 833. - Kaiired W., and its stem- 
rust resistance, 831. - Puccinia glu- 
mamm and P. iriticina in rela- 
tion to meteorological conditions 
ill India, p. 370. - Puccinia 

graminis in relation to meteo- 
rological conditions in U, S. A,, 
379- ~ Seedling blight {Gibbe- 
rella Sauhineiii) in relation to 
meteorological conditions in 
IT.S.A,, p. 377. - Smut {JJstilago 
Tfitici) in Belgium, p. 8g. - «Ta- 
keali B caused by Ophioholus gra^ 
minis and Leptopsphaeria in Bel- 
gium, p. 89. - Tilletia Tritici and 
r. levis ill relation to meteorological 
conditions in India, p, 376, - 
** Verdissage of seeds as a me- 
thod of protection from rust and 
smut, 236. - Yellow rust (P. glu^ 
mamm) in Belgium, p. - W., 
in Bengasi attacked by Tetiigonia 
albifrons, 648. 

' White-red ** disease of citrus fruits, 
(control of) ,722. 


Wilt : Potato W., inspection iti 
U.S.A., 42. - Tobacco w, (Fusarmm 
oxyspomm, var. Nicoiimae) in 
relation to meteorological condi- 
tions in U.S.A., p. 37"^' Tomato 
w. (Fusarium Ly coper sici) in rela- 
tion to meteoroiogieal conditions, 
p. 378. « W. of cotton in Fe- 
rn, 56. » 

Witch’s broom disease of plum 
tree, Taphrina Insititiae in Bel- 
gium, p. 93* * 

Wurttemberg : apple mildew in re- 
lation to meteorological conditions, 
P‘ 373 * 


Xylotberus msPAR : on fruit trees 
in Denmark, 124, 


Zea MAYS INDENT AT A, Z, mays indu- 
rata and Z. mays saccharaia : cau- 
sed by Cephalosporium Acremonium, 
in U. S, A., 126. 
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Errata graviora et addenda. 

(hiiemaiioml Rcvim) of the Science and Practice of AgricuUme, New Series, Vol. Ill, 1925). 


Page 142, lines se-s-i , read as follows tlie title of the abstract; Investigations of soil rocks and their 
straUfwation in the Speier chart and on soils of the Ktisel chart of the Bavarian Geolog- 
ical Maf 1:100 000. 

“ 595j 6 and 7 , substitute the fotlowitig quotation : Bondajr G., Phtorimaea operculclla 

Zell, no Brasil. Correio agricola, Year II, No, 10, Pp. 292-294. Bahia, 1924. 

“ 595, line 29, instead of Bakxhel C. read Baubey A. 

** 838, line 38, instead of milk and work read meat and work. 

“ 898, Hues 8 and 15, instead of Southern Italy and the Insular Possessions read Southern 
Italy and the Italian Islands, 

“ 913, line X3, instead of Canada read Japan, 

line 14, instead of Canadian read Japanese, 

** 954, explanation of fig. I94> instead of B density read D «= curve of the mixUi-re; 
instead of IT «» density read K concentration. 

“ 1022, line 4 of the table, 3rd column, instead of 11,18 read 18,18. 

“ 1058, line 27, suppress the word Laon. 

“ 1060, line 16, instead of Jonboden, read Tonhoden, 

** 1060 : after line 16 add : Comber N, M. The Role of the .Blectronegative Ions in the Relic- 
tions between Soils and Electrolytes. — Trans. Faraday Society, XX, p. 567, 1925, 

** 1070 : after line 41 transfer and insert lines 45-4S of page 1071 and lines 1-19 of page 1072, 

Plates BXXXIV (opposite to page 973} and IfXXXV (opposite to page 974) : exchange the 
explanations of the figures 233 and 236. ' 
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